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PaGouas mporpaMma AMCHHUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

1) Ilpukazom MuHuCTEpCTBa HayKH U BbIcuiero oopaszoanus Poccuiickoit @enepanuu ot 31
utong 2020 r. Ne 871, ¢enepanbHblil rocy1apcTBEHHBIH 00pa30BaTeIbHBIN CTaHAAPT BBHICIIETO
oOpazoBaHusi — OakajmaBpuaT MO HampapieHuto mnoarotosku 27.03.04 VYmnpasneHnue B
TEXHUYECKUX CHUCTEMaX.

2) IIpodeccuonanbueiM cranaapTom 40.178 Cnenmanuct B obnacti npoektupoBanus ACY
TII, yTBep:kIeHHBIN INpUKa3oM MHUHHCTEPCTBA TpyAa U COLMAIbHOW 3amuThl Poccuiickon
®enepanuu ot «13» mapra 2017 r. Ne272H.

3) ®enepanbHbiii 3akoH Poccuiickoii @eneparun ot 29.12.2012 Ne 273-D3 «O6 obpazoBaHuu
B Poccuiickoit denepanum» (¢ ”BMEHEHUSIMU U JOTIOJTHEHUSIMH);

4) Ilpuka3z MunucrepcTBa odpazoBanusi U Hayku Poccutickoit ®eneparnun ot 05.04.2017 Ne
301 «O6 yrBepxkacHuu Ilopsiaka opraHu3alii W OCYIIECTBIEHHsS 00pa3oBaTelbHON
JeSATeIbHOCTH MO 00pa3oBaTelbHBIM IpOrpaMMa BBICIIErO OOpa3oBaHUs — MporpaMma
OakanaBpuata, MpOrpaMMaM CIEIUAINUTETa, IPOTPAMMaM MarucTpaTypb».

5) YueOHbIM m1aHoOM (OYHOM, 0YHO-3209HON (POpM 00yUEHUS) IO HAPABJICHUIO TTOATOTOBKHU

27.03.04 YnpaBieHue B TEXHUYECKUX CUCTEMAX.
Pabouas mporpaMMa JUCHMIUIMHBI BKJIIOYAET B c€0sl OLIEHOYHbIE MaTepHalIbl JJIsl IPOBEICHUS
TEKYIIET0 KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOYHOW aTTecTaluu No AucuuriiuHe ((hoHa
OIICHOYHBIX CPEACTB JUIsl MPOBEACHUS TEKYIIEro KOHTPOJISI yCHEBAEMOCTH, MPOMEKYTOUYHOU
aTTeCTalliy TI0 UTOTaM OCBOEHUS TUCLUTUIMHBI).

Astop: Kpacunsaukos O.M., npodeccop, a.d.-M.H., kapenpst MMT

(yxazatp ®UO, yueHyIO CTENIeHb, YUCHOE 3BaHUE WU IOJDKHOCTD)

[Iporpamma ono6pena Ha 3acemannu kadenpsr [IMul (mpotokon Ne 7 ot 03.06.2026 T.).

CoriacoBaHo:
3aBenyronmii kadeapoit «[Ipuknannas MmaTemMaTuka 7 :
1 nHpOpMaTHKay», K.T.H. v ir{ /M.B. Jlynesa/

PykoBoauTenb 00pa3oBaTeIbHON POTPAMMBI
JIOIEHT, K.J.H. / /H.B. 3unoBseBa/
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1 ]_Ie.]'ll/l H 3aJ1a41 OCBOCHHUSA TUCIUIIJIMHBI
K ocHoBHBIM 1eJsIM OCBOCHMS TUCHUILIMHBI « DU3HKay CJICAYCT OTHCCTH:

— (opmupoBaHHEe HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (PM3UYECKOTO MBIIIICHUS;

— an06peTeHHe MPAKTUYCCKUX HABbIKOB, H6‘06XOI[I/IMLIX AJid U3YyUYCHUSI CCTCCTBCHHOHAYYHBIX,
O6IHCHpO(1)eCCI/IOHaHBHbIX U CIICHUAJIbHBIX JUCHUIIIINH
K ocHOBHBIM 3aa4yaM OCBOCHUS JUCLMITIIMHBI «Du3uKa» CJICOYyCT OTHCCTH:

— u3ydeHwue obmei pusnku B 00bEME, COOTBETCTBYIOIIEM KBaTH(PUKAIIMK OakaiaBpa

2 Mecro pucuuniiuebl B crpykrype OOII 6akanaBpuara

Huctunnuna «Pu3uka» oTHOCUTCS K 00s13aTepHoM yactu (b1.1.6) ocHOBHO# 00pa3oBaTeIbHOM
nporpamMMbl 0akaiaBpuara HampasiieHus nmoArotoBku 27.03.04 YopasieHue B TEXHHUECKUX CUCTEMaX.

Huctunnmna «®u3nka» B3aUMOCBS3aHA JIOTHYECKU M COJAEPKATEIHHO-METOAMYECKH CO
cnenyromumu gucturmuaamu OOIT:

Maremaruka

TeopeTtnueckas U nIpUKJIagHasi MEXaHUKA

PuU3NYECKUE OCHOBBI TEXHUYECKUX U3MEPEHU M.

Ilepedyens niIaHMpPyeMbIX pe3yJbTATOB 00y4eHHs M0 AUCHHUILINHE (MOYJ/II0), COOTHECEHHbIE €
IVIAHMPYEeMbIMH Pe3yJ1bTATAMM 0CBOEHHUsI 00pa30BaTe/IbHON NMPOrpaMMbl

B pesynbpTaTe ocBOEHUs AMCIUIUIMHBI (MOIYJISA) y oOydaronmxcs GOpMUPYIOTCS CIICTYIOITUE
KOMIIETEHIIMM W JIOJDKHBI OBITh JIOCTHTHYTHI CIIEAYIOIIME pe3yJNbTaThl OOYYeHHs Kak dTall
(bOopMHPOBaHUS COOTBETCTBYIOIINX KOMITETEHITHNA:



B pe3yabTarte

NHaukaTop n0CTHKEHUSI

IlepeyeHb NJIAHMPYEMBIX Pe3y/IbTATOB 00y4YeHUs MO

OCBOCHUS KOMIIETEHIIN T MUCHHUTIIINHE
00pa3oBaTeJILHO
i mporpamMmsl
oOyuaromuiicst

TO0JKeH

o0sanatb
OIIK-1. NOIIK-1.1. [Mpumensier | 3HaTh: OCHOBHEIC (pH3MUECKUE 3aKOHOMEPHOCTH.
[MpumensTs €CTECTBEHHOHAYYHBIC U | YMeTb: WCHONB30BATh (PU3UYECKHE 3aKOHOMEPHOCTH B
CCTECTBCHHOHAYY | OOLUCHHKCHEPHBIC  3HAHUSA | pod)eCCHOHANBHOMN JCSTETBHOCTH.
HbIC v | Iipn PCIICHAN | Byajern:  MeTOJaMHM  HUCIOIB30BaHUS  (M3HYECKHX
OOIIEHHKEHEPHbI | IPOYECCHOHANBHBIX  3311aY | 3ax0HOMEpHOCTEH B POMECCHOHATBHOI IESTENBHOCTH.
e 3”Hanus, metoasl | MOITK-1.2. [Ipumensier
MaTeMaTUYECKOTO | METOJBI ~ MaTeMaTH4YeCKOIro
aHanmm3a U | aHamm3a W MOZICITHUPOBAHUS
MOJICJIMPOBAHHS B | IIPH penieHnu
npoecCHOHANBH | TPO(ECCHOHANBHEIX 3a7a4

OH JIeATEeIbHOCTH




3 CTpykTypa u coep:KaHue M CUMIIIMHBI
3.1 Buabl yueOHOi# pad0ThI U TPYA0EMKOCTD

OO01as Tpy10EMKOCTh JAUCLUUIUIMHBI COCTABIISET § 3aU€THBIX €AUHMIL, T.€. 288 aKkaJeMUYeCKUX
yacoB (13 HUX 216 yacoB — camocTOsITeNbHAs paboTa CTYIEHTOB OYHO-3a09HOI0 OTAeeHus U 144 yacos
OYHOTO OTAENeHHS). Pa3ienbl TMCIMITIMHBI H3Y9al0TCsl BO BTOPOM U TPETHEM CEMECTpPax.

Ounas ¢opma o0yueHus

Bo BTOpOM cemecTpe: nekiuu — 36 4acoB, MpakTUYeCKUe 3aHATUs — 18 dacoB, 1abopaTopHbIE
3aHATHA — 18 yacoB, popma KOHTPOIIS — IK3AMEH.
B Tpethem cemecTpe: nekiuu — 36 4acoB, MpakTHUECKue 3aHATHS — 18 vacoB, nmabopaTopHble
3aHATHS — 18 yacoB, popma KOHTPOJIS — SK3aMEH.
OuHo-3204Has popma o0OyueHUst

Bo BTOopoMm cemectpe: nekuuu — 18 4yacoB, mpakTudeckue 3aHATUS — 12 yacoB, 1abopaToOpHbIE
3aHATHS — 6 4acoB, (hopMa KOHTPOJIS — IK3AMEH.

B Ttperpem cemectpe: nekiuu — 18 yacoB, mpakTuueckue 3aHATUA — 12 yacoB, JabopaTopHbIE
3aHATHA — 6 4acoB, popMa KOHTPOIIS — SIK3aMEH.

CtpyKkTypa U COAep)KaHUE TUCHUIIINHBI «DU3HKa» MO CPOKaM W BUJAM pabOThl OTPaKEHBI B
[Tpunoxenun A.

3.2 Conep:xaHue pa3aeioB AU CHUNINHBI

Bropoii cemecTp
1 BBenenue B pu3nuecKuii 1a00paTOPHbINA NPAKTHKYM

[Ipsmble u  KocBeHHBle (usmueckue u3MmepeHus. (OOpaboTka pe3ynbTaTOB HM3MEPEHUH U
SKCIIEPUMEHTaJIbHbIE TOTPEITHOCTH

2 KuHeMaTHKa MOCTYNATEIbHOT0 IBUKEHUS

@usnueckuii BekTop. Ilomarue opra. Teopus otHocurenbHOcTH [amwies. Ilomoxenue u  ero
OTHOCUTENBHOCTb.  Tpaekropus  MarepuanbHOo  Touku. Compukacaromascss IJIOCKOCTh U
COIIPUKACAIOUIAsCS OKPYKHOCTb. DJIEMEHTAapHOE IE€pPEMEIEHUE U 3JIEMEHTApHBIM MyTh. CKOpPOCTH
JBIKEHUS U €€ OTHOCHUTENBHOCTh. IIpumHummn cynepnosuuuu IBHXKEHHU. YckopeHue. KacarenbHoe u
HOpPMaJIbHOE yCKOpeHus. JlekaproBa cucrema KoopAauHaT. KrHeMaTndecKue 3aKOHBI JABUIKCHUS.
[ToctynarensHoe aBMx)eHue abcomoTHO TBEpAOro Tena (ATT).

3 IuHAMHUKA MOCTYNATEJIbHOI0 IBUKEHUS

[TonstTue cumbl. AOGCOIIOTHOCTH CUJIBI B Kilaccudeckoil MexaHuke. [loHATHS paBHOIEHCTBYIOIIEH U
cocrosiHus nokos. [lepseiit 3akoH Herotona. MHepumansHbie cucteMbl oTcuéta. Bropoi 3akoH HeroTona
n 3akoH BcemupHoro tarorenus. MMmynbc M 3akOH ero usMmeHeHus. Tperuit 3akoH HeroToHa u
COXpaHEHUE UMITYJIbCA 3aMKHYTOM cucTeMbl. LIeHTp Macc cuctembl. Y 1apbl U B3pPBIBBI.

4 Pa6oTa ¥ 3Heprus B NOCTyNaTeJIbHOM JABHUKCHUHU

[TonsTHe cunoBoro mois. DiaeMeHTapHas pabora M paboTa Ha KOHEYHOM IIepeMeIleHHH. MOIIHOCTS.
Kunernueckast sHeprus u 3akoH €€ u3MeHeHus. Teopema Kénwura. IloTeHIManbHbIe CHUIOBBIE MOJISA U
MOTEHLIMaIbHAas! SHEPTrHsl. 3aKOH U3MEHEHUsI TOTeHLIMaIbHON dHeprun. HemoreHuyaabHble CUIOBBIE MOJIS.
[Tone cun conpoTuBIEHUS Kak NMPUMEpP HEMOTEHIMAIBHOTO CHUJIOBOrO IOJIA. MeXaHuuyeckas SHEPrus 1
3aKOH €€ n3MeHeHns. KoHcepBaTHBHBIE CHCTEMBI.

5 KunemaTuka BpamarTejabHOro ABHKEHHUS



DneMeHTapHbI yroJl IOBOPOTA U YIJIoBasi CKOPOCTb. CBS3b MEXAY JIEMEHTAapHBIM YIJIOM IIOBOpOTa U
3JIeMEeHTapHbIM NepemeneHreM. CBs3b MEXKIy yrioBOW U JIMHEWHON CKOPOCTSAMHU. YTIIOBOE YCKOPEHHE.
KacarenbHoe 1 HOpMaIbHOE YCKOPEHHS BO BpallaTesibHOM JBMWXeHUU. Bpamarensnoe nemkenue ATT.
CooTHOIlIEHHE MCKAY BpallaTCJIbHBIM U IMOCTYNATCIIbHBIM JBUKCHUAMMU.

6 /InnamMuka BpamaTejJbHOI0 IBUKEHU S

MOMEHT UMITyJIbca U MOMEHT CHJIBL. 3aKOH U3MEHEHHUSI MOMEHTa UMITyJibca. OTHOCUTENBHOCTH MOMEHTA
UMITyJIbca. MOMEHT UMITyJIbCca U yTiaoBasi ckopocTb. MoMeHT uHepiinu. OCHOBHOE ypaBHEHHE TUHAMUKU
BpamarenbHoro aswkeHuss ATT. OceBble MOMEHTBHI MHEPIMH HEKOTOphIX Ten. Teopema IlteitHepa.
PaGora u kuHeTwyeckas 3HEpPrust BO BpamiateabHOM JBWKeHHH. [Iperneccus. AHaJIOTHS MEXIY
MOCTyNaTeNbHBIM U BpalllaTeIbHBIM JBIKEHUSMHU.

7 OcnoBbl TepmoguHamuku (T)

[Ipeamer TH. Pabora u Terno. T mapamerpst u TJl cocrosinue. PaBHoBecHble U HepaBHOBECHBIE T/]
cocrosiuus. ['a3. Temmneparypa kak QyHkius paBHoBecHOro TJI cocTosiHus. YpaBHEHUE COCTOSHUSA.
Wneanbubiii ra3. Baytpenssis sneprust kak @ynkuust T/] cocrosnus: nepsoe Hayaino T/l. TeroémkocTtu
HJeaTBHOTO Ta3a B pa3IMUHbIX mporeccax. OOpaTumelie 1 HeOOpaTuMbIe mporiecchl. Bropoe nauano T/,

OHnTponus. Bo3pacTaHue 3HTPONMH B HEPAaBHOBECHBIX MPOLECCAX U30JIMPOBAHHON CUCTEMBI.
8 OcHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopuu cTpoeHus Bemecrsa (MKT)

Uucno ABoraapo. Pazmepsl Mosniekys. Dproguueckas Teopema. 3akoH O paBHOM paclpeiesIieHUU SHEPTUU
TEIJIOBOTO JIBJKEHMSI B COCTOSIHUM TEIUIOBOrOo paBHOBecus. MpeanbHbiit ra3 ¢ touku 3peHuss MKT.
BHyTpeHHsIs 23HEPTHUs WICATIBHOIO ra3a U €ro TEINIOEMKOCTH B PA3JIMYHBIX MPOLIECCAX C TOYKH 3PEHHUS
MKT.

Tpetuit cemectp
9 DJy1eMeHTBI CTATUCTUYECKO U3MKN

MUKpOKaHOHHYECKOEe M KaHOHWYECKOe paciipenesieHus. Yucna 3anojHe s OAHOYACTHUHBIX COCTOSHUMN
U OJHOYacTHuHble (QYHKIMHU pacnpernencHus. Pacnpenenenne Makcpemia. Pacnipenenenue bonblimMana.
bapomerpuueckas ¢opmyna. Pacnpenenenne I'm60ca. MakpococTOssHUE W €ro CTaTUCTUYECKHH Bec.
CraTuCTUYECKHUI CMBICII SHTPOIIHH.

10 SIB1enust mepenoca

[Tonstue nokansHoro T/] paBHOBecusi. BeipaBHUBaOIIKE TOTOKU U BEKTOPHI IJIOTHOCTH MOTOKOB. Ci1abo
HEPAaBHOBECHBIE CUCTEMBI B JIMHEHHOM pexume. Koadduumentsl nepenoca. [lyimHa u Bpemsi cBOOOIHOTO
npobera. Beipaxenue ko3¢ (HULHEHTOB IepeHOca Yepe3 MUKPOCKOIINYECKUE XapaKTEPUCTUKN MOJIEKYJIbI.
SIBnenus nmepeHoca v SHTPOIHUS.

11 Hanpsisk€HHOCTD 3JIEKTPOCTATHYECKOT0 MOJIs

OneKTpUUYeCKni 3apsA] Kak MCTOYHHK DJeKTpocTaTHdeckoro mnousd. 3akoH Kymona. [lpuHummns
Onmu3KoAeHCTBUS M JAanbHOAeWCTBUA. lloHsTHE (u3MuecKkoro mois. DIEKTPOCTATUYECKOEe IoJe Kak
YacTHBIA chyyail ¢usndeckoro moms. MaremaTudyeckue MHOJS Kak CIOCOO OMHUCAHHUS HENpepbIBHO
pactpenenéHHOM Marepud. Hanpspk€HHOCTh Kak CHIIOBAs XAapaKTEPUCTHUKA JJIEKTPUYECKOTO IOJIA.
[IpuHUUII CyNEeprO3ULMUA JJIEKTPUYECKUX II0JIed B IPUMEHEHMM K Hanpsuk€HHoOcTH. llose numons.
OCOOCHHOCTH CHJIOBBIX JIMHHUN TOJIA HANpsDKEHHOCTH AJIEKTpocTatndeckoro mois. I1oToxk BekTopa
Hanpstk€HHocTH. Teopema Octporpaackoro-I'aycca (OI') B Bakyyme. IIpumenenne teopembl Ol mist
pacyéra HanpsKEHHOCTU PacpeleIEHHBIX HCTOYHUKOB.



12 IloTenmuaa NIEKTPOCTATUHIECCKOI'O IMOJIsA

[ToTeHIMaNbHOCTh ANEKTPOCTATHUECKOro noJiA. lloTeHmmanm kak »HEpreTndyeckas XapakTEepHCTHKA
ANEKTPOCTATUYECKOro NoJisl. CBsI3b MEXKY HANpPSHKEHHOCTHIO U MOTeHIMaoM. [IpuHnun cynepno3unuu
AJEKTPOCTATUYECKUX TOJIeH B MpUMEHEeHUH K noteHuuany. Hanpsbkenue. PaboTa snexkTpocTaTHUeCKHX
CHWJI Ha TIepeMEIIeHUH TPOOHOTO 3apsaa. DHEPrHsl CHCTEMBI 3aps10B.

13 Iu31eKTPUKHA U MPOBOJAHUKHU B JIEKTPOCTATHKE

Huanextpuueckas cpena. Ilomspuszanmsa. Judnextpuueckas BocnpuumuuBocTb. Teopema OI' B
OUBJIEKTpUKe. JlManeKkTpuueckas NMPOHULAEMOCTb. JJIEKTpUYecKoe cMelleHue (MHaykuus). Ilonsatue
JIEKTPOCTATUYECKOr0 MPOBOAHMKA. PacmpeneneHue 3apsjga MO €ro IMOBEPXHOCTH. OJIEKTpUYECKast
€MKOCTbh YEAUHEHHOTO NIPOBOJHUKA. B3aumHas €MKOCTH IByX NMpOBOJHUKOB. KoHIeHcaTOphl. DHEprus
JIEKTPUYECKOTO OJIA.

14 3aK0oHBI MOCTOAHHOIO TOKA

Bekrtop mmotHoctn Toka. Cunma Toka. 3akoH Owma B muddepeHmumansHo ¢dopme. VYaemnpHOE
compoTuBieHne cpeasl. 3akoH Owma B wuHTErpanbHOW ¢opme. CompoTHUBIECHHWE YYaCTKa IICTIH.
OnexkrpoaBmxkymas cuina (DJIC) yuactka. 3akon JDkoyns-JleHnma B HWHTETpaIbHOM U B
muddepeHnmransHol hopmax.

15 Marmerusm

MarauTtHoe nose U ero Bo3JAeicTBUE Ha ABMXKylMecs 3apsabl. Cuwia JlopeHna. MaroutHas MHAYKIHS.
Cuna Amnepa. MarHuTHbI MOMEHT U BO3/I€HICTBUE HA HETO MAarHUTHOTO MOJs. ICTOYHMKM MarHuTHOTO
nonsi. 3akoH buo-Cagapa-Jlannaca. MaruuTssli notok. Teopema Ol st MmarauTHOTO NoJ1st. PaGoTta critbl
Awmrepa. 3aKOH MMOJIHOTO TOKa U pu3nueckas Teopema CToKca B BakyyMe U B MarueTuke. Hanpspk€nnocts
MAarHuTHOTO 1oJsisi. MarauTHas BOCIPUMMYHUBOCTE U MarHUTHAsI IIPOHUIIAEMOCTD. JINHEWHBIE MATHETUKHU
(mma- W TmapaMarHeTMKW) W HEJIMHEHHBIH MarHetuku (deppomarneruku). HamarHmuuBaHme
(beppOMarHeTHKOB: KpUBas Ha4YalbHOW HAMAarHWYCHHOCTH, TpelNeibHas ¥ HENpeAeibHbIE IeTIN
rucrepesuca. JKEcTkrne n MArkre MarHeTUKH.

16 JjekTpoMarHMTHASI MHAYKUIMS

3akon ®apanes u mpasuno Jlenna. BuxpeBoe snexTpuueckoe mnoie. Camounnaykius. I[lepexonHbie
MIPOLIECCHI B ANEKTPUUYECKON LIeNMU. DHEPrusi MAarHUTHOTO TMOJIS.

17 YpaBHenuss MakcBeJsia

Nurerpanbubie TeopeMsl Teopuu nodisi: ['aycca u Crokca. [loTeHnansHble 1 BUXPEBbIE BEKTOPHBIE MO,
Tox cMmenieHus.

18. Kosie0anus

I'apmonnueckue konebanus. Juddepennnansnoe ypaBHeHHEe TApMOHUUYECKUX KOJIeOaHU U ero ofiiee
peuieHre. BektopHoe npeacTaBieHue rapMoHndeckux GpyHkunid. Mexanudeckue MasTHUKU. VaeanbHblii
KoseOaTenbHbI KOHTYp. ['apMoHHMUYeckue KojeOaHus ¢ PHEPreTHUECKON TOYKU 3peHHs. 3aTyXarolue
KoneOanusi. BeiHyxaeHHble koseOaHus. Pe3onanc aMmmauTyasl. Pe3oHaHC CKOpOCTH. AMILTUTYIA
MOTJIOUICHUS ¥ aMIUTUTYa TUCTIEPCUU.

19 BoJHbl

Bo3mymenust MmexaHnuecko cpesl. BoinHoBoe ypaBHeHUE. BIBO BOJHOBOTO YPABHEHMS U3 YPaBHEHUIN
Makxkcgesia. CBOHCTBa 3JIEKTPOMAarHUTHBIX BOJH. ['apmMoHMueckue BosiHbl. Pa3oBasi ckopocTbh. JlnHa



BOJIHBL. BOJIHOBOM BeKTOp. MIHTEHCMBHOCTH I'apMOHUYECKOM BOJHBI. [lakeThl rapMOHHMYECKHX BOJIH.
I'pynmnoBast ckopocTs. [[i11MHa KOTepEeHTHOCTH. Bpems KOrepeHTHOCTH.

20 Unrepdepenuus

SBnenne wunTepdepennun. KorepenTHsle uctoyHuku. HeoOxomumble M JOCTATOYHBIE YCIOBHS
KOTepEeHTHOCTU HCTOYHUKOB. WHTepdepennus chepuuecknx BoiH. Ontuyeckuit xon. YcioBus
MHTEp(PEPEHIIMOHHOTO MaKCUMyMa U MUHHMYyMa. YCJIOBHE BpPeMEHHOI korepeHTHocTu. Cxema lOwra.
Nurepdepenius B Tonkux miénkax. Konpiia HetoTona. [IpocTpancTBeHHas KOT€pEHTHOCTb.

21 qudpakuus

SBnenne  gudpakumu. [lpunnun [roiirenca-®penens. 3onbl  Ppenens.  IlpsmonunHeiHoCTH
pacmpocTpaHeHHUs cBeTa B OJHOpoAHOU cpene. Judpakius OpeHens Ha KPYTJIOM OTBEPCTHH. Y CIIOBUE
reoMeTpHUecKoi onTuku. Y cioBue nudppaknun Opaynrodepa. Audppakuus Opaynrodepa Ha mend 1 Ha
OJTHOMEpHOU mudpakunonnoi pemérke. Audpaknus Opaynrodepa Ha kpucramiax. Yciosue Bynbda-
Bporra. Paspemaromas criocoOHOCTh TU(paKIIMOHHON pEmETKH. AbTepHaTUBHOE TpUHIHITY [ foiireHca-
O®penens onucanue audpakuun: mapamerp audpaxuuu. Judpakuus OpayHrodepa CXOaAIIUXCS BOJH.

22 Moasipusanus

HOHepC“IHOCTB BOJIH U ITOJIIPpU3aTIUOHHBIC SIBJICHUS. [[HarpaMMa HMHTCHCHUBHOCTH. Honﬂpmamm B (I)aSOBO—
HCKOT'CPCHTHBIX BOJIHAX: HCHOJ’IHpI/I?»OBaHHHﬁ CBCT, HJ'IOCKOHOJ'ISIpHI%OB&HHBIfI CBCT, 3aKOH MaJHoca;
YaCTUYHO HOJ'ISIpI/BOBaHHLII\/’I CBCT. HOJ’I}IpI/ISaHI/IH B (I)a?»OBO—KOFepCHTHLIX BOJIHAX: Ji€BasA W IIpaBas
QJUIMIITHYCCKAA MOJIIPpU3alud; KpyroBas nOJApru3anus. OnTruyeckn akTUBHBIC CpCabl HOHHpI/I3aI_II/IOHHBIC
METOJBI: 3aKOH Ep}OCTepa; JIBOMHOE JIYUCIIPCIOMIICHUC,; TUXPOU3M.

23 KBaHTOBO-0ONITHYECKHUE ABJICHUSA

TeruioBoe M3NydyeHHE. DHEPreTHuecKas: CBETUMOCTb, OCBEIIEHHOCTb M IOTJIOLIAIOUIasi CIOCOOHOCTb.
PaBHOBecHOe TemioBoe m3nyueHue u 3akoH Kupxroda. Oynknus Kupxroda u aGconroTHO 4€pHOE TETI0
(AYT). 3akon Credana-bonbimana, 3akonsl Buna. ®opmyna [1nanka. Buemmauit poroaddext. ddpdext
Komnrona. @otonbl. KopyCkyasipHO-BOIHOBOW Tyallu3M JJIs 3JIEKTPOMArHUTHOTO U3JTy4YEHUSI.

24 DjeMeHThI KBAHTOBOM MEXaHUKHU
Atom Bogopona o bopy. 'maBHoe kBaHTOBO€ uncio. CepuansHas popmyna baabmepa.

I'mnore3a ne-bpoiins. Bosnna ne-bpoiinsg. DkcrnepuMeHTalbHBIE J10Ka3aTeIbCTBA BOJIHOBBIX CBOWCTB
MukpouacTul]. CtaTUCTHUECKUi CMBICI BOJH MaTtepuu. [lonstue BomHOBOH (yHKumu (BD). [punnummn
cynepro3unmu. CooTHOIIEHUS HeonpeaenéHHoctei [ eizendepra.

Atom Bogopona no Illpenunrepy. OpOuTanbHOE€ M MarHMUTHOE KBAaHTOBbIE uucia 3eKTpoHa. CrnuH
JJEKTPOHA. MEXaHWYECKHMI M MarHUTHBII MOMEHTBI MHOTOXJIEKTPOHHOTrO aroma. IIpunnumn Ilaymm.
Pacnipenenenune 3JIEKTPOHOB IO SHEPreTHYECKUMM YpOBHAM. Du3nyeckas OCHOBA NEPHOIUYECKON
CHCTEMBI DJIEMEHTOB MeHeneesa.

CamocTosiTesibHAsi padoTa 00y4arinerocs

Kou. Tembl, pa3aesibl, BBIHECEHHbIE HA CAMOCTOSITEJILHYIO NOATOTOBKY, BOIPOCHI K NPAKTHYEeCKUM
yac 3aHATHSIM; TEMATHKA KOHTPOJbHBIX padoT u ap.

144/ | Bemnyxnennbie kosiebanus. Pezonanc. CinoxkeHue KojaeOaHui.
256 | OcHOBHBIE TIOHATHSL MOJEKYJISAPHOH (u3uku. MiaeanbHblii ra3s. YpaBHEHHME COCTOSHHSL.
Pacrnipenenenust MOJIEKyYJ IO CKOPOCTSIM M SHEPTHUSIM. SIBIIeHUS mepeHoca.

Peanbuble rasel. YpaBHenue Ban—pep—Baanbca. Cxmxenue ra3oB. CBoiCTBa >KMIKOCTEM:
IIOBEPXHOCTHOE HaTsHKEHHE, CMauuBaHue. TBepaple Tena. TUnsl KpUCTAIIIMYECKUX PEIIETOK.
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TemmoeMkocTh TBepbIX Tes. Da3oBbie nepexoanl 1 u 2 poja.

[lonstpuzanust AUANIEKTPUKOB. JlMdNeKTpuyeckas BOCIPUUMYUBOCTD U AMDIIEKTpUUYECKAS
npoHunaeMoctb. CerHeTodIeKTpuku. Bektop anekTpuueckoro cmernieHus. Teopema [aycca
JUISL 3JIEKTPOCTATUYECKOTO MOJS B JIUAJIEKTPUKE. YCJIOBHS HA TPAHUIIE JBYX JUIEKTPHUKOB.
[IpoBOMHUKHU B 3JEKTPOCTATHYECKOM IOJI€. DIIEKTPOCTATUYECKAs 3aIIUTA. IJICKTPOEMKOCTD,
KoHJeHcaTopsbl. [TocienoBarenbHoe U napajljIeIbHOE COEUHEHNE KOHIeHCaTopoB. [loTHOCTD
SHEPTUU DIEKTPUICCKOTO TOJIS.

OneMeHTbl  KBaHTOBOW  ctatucTuku. [lpunumn I[laynu. ®yHKuug  pacnpenesneHus
®epmu/lupaka. CaepxmpoBoaumocts. CoOCTBeHHass W NpPUMECHas MPOBOAMMOCTH
MOJIYITPOBOJTHUKOB, p-h nepexo1. o u TpaH3ucTop.

DJNEKTpUYECKNE TOKM B BaKyyMe M ra3ax. OMHCCHS DJIEKTPOHOB M3 MeTauia. KOHTakT nByx
MeTaioB. KOHTakTHasg pa3HOCTh NOTEHUUAIOB. TEpMORJIEKTPUYECKHE SBIEHHA M HX
npuMeHeHne. MaruutHoe noiie 1Buxkyuerocs 3apsiia. Cuina Jlopenua. /[BuxeHue 3apskeHHbBIX
YyacTUll B MarHuTHOM noje. Dddext Xomna. [leneHne BemecTB MO0 MarHUTHBIM CBOMCTBaM,
MarHMTHas NPOHHULIAEMOCTb. MAarHUTHBII MOMEHTBI JIEKTPOHOB U aTOMOB. IIpupona nua- u
IapaMarHeTu3Ma.

Bexkrop MarHuTHOW mosspu3anuu (HAMarHUYEHHOCTh). MarHuTHas BOCHPUMMYHUBOCTb U
MarHuTHas IPOHHULAEMOCTb. HamnpsyKeHHOCTP MarHMTHOTO IOJS U €ro CBSI3b BEKTOPOM
MarHMTHOM MHIYKIUHU. YCJIOBMsI Ha IpaHuUlE AByX MarHeTukoB. deppomarneruku. Kpusas
HamarHnuuBanus. [ ucrepesuc. Temneparypa Kiopu. Autudeppomaraeruku. @epputsl.
SBnenne camomHAyKuUMH. VHOYKTUBHOCTH KOHTypa. V3MeHeHHMe TOKa NpH 3aMbIKaHUU U
pa3MBIKaHUM IIENH, COAEpXKALEH WHAYKTUBHOCTb. DJHEPrHsl MAarHUTHOIO TOJS KOHTypa C
ToKOM. OObEMHas MIIOTHOCTh SHEPTUH.

BuxpeBoe snexktpuueckoe mnoje. Tok cmemeHus. YpaBHeHHs: MakcBeiia kak oOoOuieHHe
DKCIIEPUMEHTAIIBHBIX  3aKOHOB  JJIGKTPOMAarHeTu3Ma. B3anMOCBs3b  AJIEKTPUYECKOTO U
MarHMTHOTO  MOJ€H.  OnekTpoMarHUTHoe  moje. [IpuHIMO ~ OTHOCHUTENBHOCTH B
IEKTPOJANHAMUKE DJIEKTPOMarHuTHOE 1nose. CKopoCTh pacpoCTpaHEHMsI 3JIEKTPOMAarHUTHBIX
BO3MYIIEHUM.

BosiHOBBIE ypaBHEHUS.

[Tonsapuzanus ceera. 3akoH Maimoca. [lonsgpuzanus mpu OTpPaKEHUM M NPEIOMIICHMM Ha
rpaHulle JBYX JHMAJIEKTPUKOB. J[BoitHOE JydyenpenomiieHue. VICKycCTBEHHass omnTHYecKas
aHuzotponus. IlonspusanoHHbIe TPU3MBI U OIAPOUABL. BpalieHne mIocKkoCT! MOSIPU3aALHH.
B3aumopeiictBue cBera ¢ BemiecTBOM. Jlucmepcusi cBeTa. DIIEKTPOHHAs TEOPHUS TUCIEPCHUH.
AGcopbuus cBera.

[IpoxoxkaeHne yacTUllbl CKBO3b MOTEHUUANbHBIN Oapbep. TyHHenbHbIN 2ddekT. CioHTaHHOE U
BBIHYKJICHHOE M3lTyuyeHHe. ONTH4ecKne KBaHTOBbIE T€HEpATOPhI (J1a3ephl).

[Tomyuenue peHTreHOBCKHMX Jiydyeil. PeHtreHoBckue crektpbl. 3akoH Mo3zmu. dudpakmms
PEHTTEHOBCKMX Jydye€ll Ha IIPOCTPAHCTBEHHOH pelleTke. PeHTreHOCTpyKTypHBIM U
PEHTTEHOCTIEKTPAIbHBIN aHAJIN3.

OneMeHThl (DU3MKH 3JIEMEHTApHBIX YAaCTHIl: KOCMHYECKOE H3IIyueHHE, MIOOHBI, ME30HBI,
yacTHLbl M aHTU4acTulbl. ['uneponsl. CTpaHHOCTb U YETHOCTh. THUIIBI B3aUMOJCHCTBUIL
syieMeHTapHbIX yacTull. Knaccugukanus aneMeHTapHbIX yacTull. KBapku.

4 Y4yeOHO-MeTOoAuYecKoe 1 HHGOPpMALMOHHOE o0ecTiedeHre JUCHMIITTHHbI

4.1 OcHoBHAA JUTEpaTypa

Tpodumona T.U. Kypc ¢pusuku : YueOunuk. — M.: Beicmas mkona, 2002.- 478 c.

Tpodumona T.U., ITaBmosa 3.I'. CoopHuK 3amad 1o Kypcy ¢usuku ¢ pemeHusmu. — M.: OUIL]
«Axanemus», 2005. - 591 c.

4.2 JlonoiHMTEIbHAS JIUTEpPaTypa

Bonwskenmreita B.C. COopauK 3a1a4 o obmemy kypcy ¢usuku. — M.: Kamwknsiit mup, 2004.

DNEKTPOHHBIM KOHCHEKT JIeKIUU 1o pazaenaM «Ontuka. Ousnka aTomMa». DIEKTPOHHBIN pecypc
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kadenpsl «duzukay 111 MUCuC, 2011 r.

3 | Cynpyn U.T. A6pamona C.C. ®usnka. Meronudeckue yka3zaHUs 110 BBIIIOJTHEHUIO Ta00PAaTOPHBIX
pabot/YuebHoe mocobue/ - Dnexrpocrans, [T MUCuC, 2010. DnexTpoHHBIH pecypc Kadeaps

4 | KpacwibaukoB O.M. @wusuka. Meroamueckoe pPyKOBOJCTBO IO 00pabOTKe pe3ysIbTaToB
u3Mepenuii, dnexkrpocrans, D11 MUCuC, 2010. DnektpoHHbIi pecypc Kadeapsl.

4.3 DneKkTpoHHbIe 00pa30BaTe/IbHbIE PECyPChI

Y4eOHO-METOINYECKHE MaTepUalbl B 3JCKTPOHHOM BHJE, MPEICTABJICHBI HA CaliTe DJICKTPOHHAS
oubnmmoreka HTB  MOCKOBCKOrO — TOJIMTEXHHYECKOTO  yHUBepcutera  http://lib.mospolitech.ru;
http://elibmgup.ru

OBbC «YHuBepcurerckast kauura ornaita» http:// biblioclub.ru/; 9bC « Jlanb» www.e.lanbook.com;

HanmonaneHas anekrponHas Oubnuoreka https://rusneb.ru/;

DJIEeKTPOHHO-OMOIMOTEHAs cucTeMa U oopazoBaTesbHas miatgopma «FOpaiit» https://urait.ru/

4.4 JIunieH3nOHHOE ¥ CBOOOTHO PACHIPOCTPAHsieMOe MPOrPaMMHOe ofecrieueHne

Onepanunonnast cucrema Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-612508131616 OducHeie
npunoxenusi, Microsoft Office 2013 (nnu Huxke) — Microsoft Open License. Jlunensus Ne
61984042

Microsoft Project 2013 Standart 32- bit/x64 Russian. AatuBupyctaoe [1O Avast (GecrimaTHas Bepcus)

4.5 CoBpemeHnHble npogeccnoHaNbHbIe 0a3bl JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHbIE
CHCTEMBbI

[one3nsie yueOHO-METOAMYECKHE U MHPOPMALIMOHHBIE MaTePHAaJIbl IIPEACTABICHbI HA CalTax:

1| http://www.rsl.ru/ Poccuiickast 'ocynapctBennas buonmoreka (PI'B), r. Mocksa

2| http://www.prlib.ru/ Ilpe3unentckas 6ubnmnoreka um.b.H. Enpiinna

3| http://www.gpntb.ru/ I'ocynapcTBeHHas myOardHas HAyYHO-TeXHUUYECKass Onbmuoreka Poccus

4| http://www.nlr.ru/ Poccuiickas HaunoHanbHas 6uOIMoTeKa

5| http://www. bibliotekar.ru/ Dnexrponnas OubmuoTeKa;

6| http://elibrary.ru/defaultx.asp Hayunas snextponnas 6ubinorexa

7| http://cyberleninka.ru/Havunas sanexkrponuas oubimoreka « KUBEPJIEHMHKA

5 MarepuaJjibHO-TeXHH4YeCKOe o0ecnevyeHre JUCHUIIIMHBI

HanMeHoBaHue crieliuaIbLHBIX IOMelIeHUi U OcCHalIEHHOCTDH cllelUAIbHbIX IOMEeHU U
NOMeIlleHU I JJIsl CAMOCTOSITeIbHOI padoThI NMOMeIeHNH 1JIs1 CAMOCTOSITeIbHOI padoThI
YyeOHas ayauropus jekiuoHHoro tiuma Ne 508, Kommutekt mebenu, mepeHoCHO
y4eOHomabopaTopHbIii kopryc, 144000, MockoBckas MyJIbTUMEIUHHBIA KOMILIEKC (MPOEKIIMOHHBIN
061aCTh, T. 9KpaH, IPOCKTOP, HOYTOYK)

OnexTtpocTtans, yi. IlepBomaiickas, 1.7

VY4ebnas ayauTopus A 3aHATHI cemuHapckoro tuma Ne | Komruiekt mebenu, nepeHOCHOH

503, yuebHo-nmaboparopHsiii kopiyc, 144000, MYJIbTUMEIUHHBIA KOMILUIEKC (TIPOCKIIMOHHBIN
MockoBckast 06J1acTh, T. DJIEKTPOCTaIb, YII. 9KpaH, MPOEKTOP, HOYTOYK)

IlepBomaiickasi, a.7
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JlaGopaTopust «IneKTpudecTBO B MarHeTu3M» Ne 207, KowMrmekt Mebenn, KOMITBIOTEPHI, OCITIILIOTpadbl,
na6opatopHblii kopryc, 144000, MockoBckast 00J1acTh, I. | @MIIEPMETPBI, BOJITMETPBI, JIA00PATOPHbIE
OnexTpocTtans, yi. IlepBomaiickas, 1.7 YCTaHOBKH, CTCH/IbI

Jla6oparopuu «Ontuka» Ne 209, yueOHo-nmadopatopubiii | KoMruiekt Mebenu, KOMIBIOTEPHI, JaOOpaTOpHBIE
kopiyc, 144000, MockoBckasi 00J1aCTh, T. DIEKTPOCTANb, | YCTAHOBKH, CTCH]IbI, MOHOXPOMATOPBI,

yiu. IlepBomaiickas, n.7 pedpaxTomerp, AudpakToMeTp, HOISIPU3ATOP,
CTaHJIapPTHBIE U JIAOOPATOPHBIE N3MEPHUTEIHHBIE
MIPHOOPEL.

6 Meroanuyeckue peKOMeHIaAUNH
6.1 MeToguyeckne peKOMeHIAIMY VIS 00y4AIOMIUXCS M0 OCBOEHU IO TUCIUIIMHBI

MeToanuecKkue YKazaHusd mo pa60Te HAJ KOHCIIEKTOM JIEKIIMH BO BpeMs U 1MOCJI€ MPOBEACHUS
JIEKIIUHU

B Xxoz1e TeKIMOHHBIX 3aHATUI 00yYarOIUMCS PEKOMEHIYETCS BBITIOIHATE CIIEAYIONTNE TeHCTBHS:
BECTH KOHCIIEKTHPOBaHHE y4eOHOTO MaTepuana; oOpamiath BHUMaHWE Ha KaTeTOPUH, (HOPMYIHPOBKH,
PACKpBIBAIOIINE COAEP/KAHUE TE€X WIM MHBIX SBJICHHUW M MPOIECCOB, HAYYHbIE BBIBOJBI U IPAKTUYECKHE
PEKOMEHJallUHU 10 UX IPUMEHEHUIO; 3a1aBaTh IPENOAABATEII0 YTOYHSAIOIIHUE BOIIPOCHI C LIEJIBIO YACHEHUS
TEOPETUYECKHUX MOJIOKEHUH, pa3pEIICHUs CIIOPHBIX CUTYyalLUH.

KenarenbHO OcTaBUTH B pab0OYMX KOHCIIEKTAX IMOJIsl, HA KOTOPHIX BO BHEAYIUTOPHOE BPEMSI MOKHO
CHeJIaTh IOMETKN U3 PEKOMEHIOBAHHOM JIMTEPATYPBI, JOMOIHIONME MATepUa MPOCIyIIAHHON JICKIUH,
a TaKkXKe MOAYEPKUBAIOLINE 0COOYI0 Ba)KHOCTb T€X WJIM MHBIX TEOPETHUECKUX MOJOKECHHUH.

MeToanyeckue yKasaHus K NIPAKTHYECKUM 3aHATHAM

[Ipn MOATOTOBKE K MPAKTUYECKUM 3aHATUAM OOYyYarOIUMCs HEOOXOJIWMO HM3YyYHUTh OCHOBHYIO
JUTEPaTypy, 03HAKOMUTHCS C IOTIOJIHUTEIBHON JTUTEPAaTypPOil, HOBBIMU MyOIMKAIUSMU B IEPUOAUYECKUX
u3aHusAX: KypHanax. [Ipm sToM yuecTh peKkOMEHJallMW TpernojaBareis U TpeOoBaHHsS yueOHOU
nporpaMMebl. B Xo/1e MOArOTOBKH K MPAKTUYECKUM 3aHATUSAM HEOOXOUMO OCBOUTH OCHOBHBIE TIOHATHUS U
METOAMKHU pacyeTa oka3aTesieil, OTBETUTh Ha KOHTPOJIbHbIE BOIIPOCHI.

B TeueHue mpakTHUECKOro 3aHATHS CTYJEHTY HEOOXOAMMO BBINOJHUTH 3aJaHUs, BbIJIaHHBIC
IpernojaBaTesieM, YTO 3aUUThIBACTCS KaK TeKyIlas padoTa CTyIeHTa.

MeToanuyeckue yKa3aHus M0 BbINOJHEHUIO KOHTPOJIbHON padoThl

Jisg  3akperuieHusi MPaKkTUYECKHMX HAaBBIKOB CTYJIEHTaM MOTYT ObITh BbIJ@aHbl THUIIOBbIE
WH/IMBU/yallbHbIE 3aJaHMsl, KOTOPbIE JOJDKHBI OBITh C/aHbl B YCTAHOBJICHHBIN IpeNoaaBaTesieM CpOK.
BeinosiHeHHBIE 3aJaHKS OLIEHUBAIOTCS Ha OLICHKY .

[lenb BBIMONHEHHUS HWHIMBUIYATbHOM KOHTPOJBHOM pabOThI: MpOBEpKa YMEHUH M  HaBBIKOB
CaMOCTOSTENIBHOTO PEIICHUs] KOHKPETHBIX 3aJad II0 JaHHOMY pasfely AUCLUIUIMHBIL, IIPOBEpPKa
JIOTMYECKOro 000CHOBaHMS PELICHUs, YMEHHH IPUMEHEHHE TEOPETUUECKUX 3HAHUH K PEIIECHUIO 3a/1a4.

MeTtoauyeckue peKOMeHAALMHU JJISl CAMOCTOSITeIbHOI padoThl

CamocTtosTenbHas paboTa SBIJISIE€TCS OJHUM U3 BUJIOB yueOHBIX 3aHATHI. CamocTosTenbHas padboTa
HalpaBjeHAa Ha CAaMOCTOSITEIbHOE H3yYEHHE OTAEIbHON TeMbl Y4eOHOW IUCLMIUIMHBI M SBISAETCA
00s13aTeNIbHON ISl KaXKA0T0 oOydarouierocs, ee 00beM OmIpeenseTcss y4eOHbIM IUIAHOM. AyAWTOpHast
caMoCTOsiTeNIbHasl padoTa Mo JUCLUIUIMHE BBIMOIHAETCS Ha YUYeOHBIX 3aHATUAX O] HENMOCPEICTBEHHBIM
PYKOBOJICTBOM TIpenojaBaTeiss W 10 €ro 3ajaHuto. BHeaynuTopHas caMmocTosiTenbHass pabota
BBITOJIHSETCS CTYIEHTOM TI0 33JJaHUIO MPETIo1aBaTelis, HO 0e3 ero HeMoCPEeICTBEHHOTO yyacTus. 3aJauu
CaMOCTOSITEJIbHON pa0OThI CTYACHTA!

- Pa3BUTHE HABBIKOB CAMOCTOSITEIbHON yueOHOH paboThl;
- OCBOEHHUE COJIepKaHUs JUCLMILIIUHBL;
- yriyOieHue coJiepKaHusl 1 OCO3HaHUE OCHOBHBIX MOHITUN IUCIUILTUHEI;
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- WCIIOJIb30BaHUE MaTepualla, COOpPAaHHOIO U IOJYYEHHOI'O B XOJI€ CAMOCTOATEIbHBIX 3aHITHH IS
3 PEKTUBHOM MOATOTOBKH K 3a4€Ty/IK3aMEHY.
Buapl BHEayAUTOPHON CAMOCTOSTENLHON pabOThI:
- CaMOCTOSTEJILHOE U3yUEHHE OTJCIIbHBIX TEM JUCLHUILINHBI;
- MOJArOTOBKA K JIEKLIHOHHBIM 3aHATHUAM;
- HNOJArOTOBKA K CEMMHApaM U NMPAKTHYECKUM 3aHATUSAM;
- oopMIIEHHE OTYETOB IO BBIIOJIHEHHBIM JIAOOPATOPHBIM paboTaM M MOATOTOBKA K MX 3allUTe; -
BBINOJIHEHHE PACUETHO-TpadUuecKOil paboThI.
JI71s1 BBITIOJIHEHUSI CAaMOCTOSATENbHON pabOThl HEOOXOAUMO TMPOUTH CIACAYIOIIME ITAMbl: -
oTpesieNIeHUE 1IeJIU CaMOCTOSITEIbHOM paboThI;
- KOHKpeTH3alus 03HaBaTeNbHOM 3a/1a4y;
- CaMOOIIeHKa TOTOBHOCTH K CAMOCTOSITEIIbHOM paboTe;
- BBIOOD aJIeKBaTHOTO crioco0a AeMcTBUSI, BEAYIIErO K PEIICHUIO 3a/1auH;
- IUTAHUPOBAHWE PAOOTHI (CAaMOCTOSTENLHON WM C TIOMOIIBIO TPETOoJaBaTeNs) HaJl 3a/laHueM; -
OCYIIIECTBJIEHUE B MIPOLIECCE BBIMOIHEHNUS CAMOCTOATEIBHON PabOThl CAMOKOHTPOJIS (IIPOMEKYTOUHOTO
Y KOHEYHOT0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBITTOJIHEHUS pa0OThI; - peduieKcHsl.

6.2 MeToanuyecKkue peKoOMeHIaluu /ISl IPenoxaBaTe/isi 10 OPraHu3aluu 00y4eHust

B3aunmopeicTsue nmpenoaasareis co CTyA6HTaMU MOXKHO Pa3IeInTh Ha HECKOIBKO COCTABIIAIOIINX
— JIEKLIMOHHBIE, PAaKTHUECKUE U J1a00paTOpHbIE 3aHATHA U KOHCYJIbTHpoBaHue. [IpenonaBaTens nomkeH
IIOCJIEZ0BATEIbHO BBIYMTATH CTYyACHTAM psf JIEKIMH, B XOAE KOTOPBIX CIENYET COCPENOTOYHUTH
BHMMAaHHUE HA KIIFOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOI0 MaTepuaja, a TakKe OpraHu3oBaTh
NIPOBE/ICHUE TPAKTUYECKUX 3aHATUN TakUM 00pazoM, YyTOOBbl AaKTUBU3UPOBATHh MBIIIJICHUE CTYICHTOB,
CTUMYJIUPOBaTh CaMOCTOSITEJIbHOE W3BJICUCHHE HUMH HEOOXOAMMOil HHGOpMAnMu W3 pa3IMYHbIX
HMCTOYHHMKOB, CPABHUTEJIbHBIA aHAJIU3 METOJOB PELICHUM, COIOCTABICHUE IIOJYYEHHBIX DPE3YJIBTATOB,
(GbOopMyJIHPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJISI0B HA MHOTHE CIIOpHBIE Tpoliemsl. [lepen Hauanom
IIPEIoJIaBaHMsl ITPE01aBaTel0 HE0OX0IMMO:

- U3Y4HTh pabouyro IporpaMMy, LEIU U 3a1a4i JUCLIUILINHBL,

- YETKO MPEICTaBIATh ce0e, Kakue 3HaHUs, yMEHUs M HaBbIKU JIOJDKEH IpuoOpecTi

CTYJCHT; - TO3HAKOMUTCS C BUIaMHU Y4eOHOU pabOThI; - U3YUUTh COACPIKaHUE pa3eioB

JUCLUIITIUHBL.

B Xone 5eKIMOHHOTO 3aHATHS MpernojaBaTeNlb IODKEH Ha3BaThb TeMY, ydeOHbIE BOIPOCHI,
O3HAaKOMHUTH CTYICHTOB C IIEPEYHEM OCHOBHOW U JOTIOJIHUTEIBHON JIUTEPATYPBI 110 TEME 3aHATHSL.

Bo BcTynuTensHON YacTu JieKIMH OOOCHOBaTb MECTO M pOJb H3yyaeMOH TeMbl B y4eOHOM
IMCLUIUINHE, PACKPBITh €€ MpakTHYeckoe 3HaueHue. Ecnu untaercs He mepBast JeKIHsl, TO HE00XO0AUMO
yBsI3aTh €€ TeMY C MpeIbIIyIIeH, He HapyIas JJOTUKU U3JI0KeHHs yueOHOro MaTepuaia. JIekiuro cienyer
HAYMHATh, TOJBKO YETKO 0003HAYUB €€ XapakTep, TeMy U KPYT TeX BOIPOCOB, KOTOpPbIE B €€ Xxoae OymyT
PacCMOTPEHBI.

B 0CcHOBHOI YacTH JIEKIMHU CIIEAYET PacKphIBATh COJEpKaHUE YUeOHBIX BOIPOCOB, aKIIEHTHPOBATh
BHUMAaHHE CTYJICHTOB HAa OCHOBHBIX KaTETOPHSIX, SBJICHUSAX M MPOLECCaxX, 0COOEHHOCTSIX UX MPOTEKAHUSI.
PackpbIBaTh CYITHOCTH U COIEPIKAHUE PA3TUYHBIX TOUEK 3PCHHUS M HAYYHBIX TOAXO0JI0B K O0OBSICHEHUIO TeX
WIM MHBIX sIBJIIEHUI U npoueccoB. CieayeT apryMeHTHPOBAaHO OOOCHOBAaTh COOCTBEHHYIO MO3ULIHUIO IO
CHOPHBIM T€OpeTU4eCcKUM BorpocaM. [IpuBoauTe nmpuMepsl. 3a1aBaTh 10 XOAY U3JI0KEHUS JEKIIUOHHOTO
MaTepHuajia pUTOpUYECKHE BOIPOCHl U CaMOMY JaBaTh Ha HMX OTBET. DTO CHOCOOCTBYET aKTUBU3ALMU
MBICIIUTENIBHON JEATEIIBHOCTH CTYJEHTOB, MOBBIIICHNIO UX BHUMaHMS U MHTEpECca K MaTepually JEKLUH,
ee cozepxkanuto. IlpernonaBaTens NODKEH PYKOBOIUTH PabOTON CTYJIEHTOB IO KOHCIEKTUPOBAHMIO
JIEKIIMOHHOTO MaTepuaia, MOJYepKUBAaTh HEOOXOIUMOCTh OTPaKEHUs B KOHCHEKTaX OCHOBHBIX
MIOJIOKEHUN U3ydaeMOi TeMbl, 0000 BBIIEISISI KATETOPUMHBIN ammapar.
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B 3aiounTenbHON 4YacTH JEKIMH HEO0O0XOAMMO c(OpMyIupoBaTh OOILIME BBIBOJBI IO TEME,
PaCKpBIBAIOIIME COAEPIKAHUE BCEX BOMPOCOB, IMOCTABICHHBIX B JIEKIUH. OOBSIBUTH IUIAH OYEPETHOTO
MPAaKTUYECKOTO WK JTaOOpaTOPHOTO 3aHATHS, 1aTh KPAaTKHE PEKOMEHIAINH IO TIOATOTOBKE CTYJCHTOB K
NPAaKTHYECKOMY 3aHATHIO WIM J1a0opaTopHOM pabore. OmnpenenuTh MECTO M BPeMS KOHCYJIbTALUH
CTyZICHTaM, TIIOXKEJIABIINM BBICTYHNHTh Ha 3aHATHU C JOKJIAAaMH M pedepaTaMd 1O aKTyaIbHBIM
BOIIPOCAaM 00CYXKJaeMO TEMBI.

Llenp TpakTUYECKUX W JTA0OPATOPHBIX 3aHATHH - O0ECHEeYUTh KOHTPOIb YCBOCHHS y4eOHOTO
Marepuasa CTyACHTaMH, PacIIMpeHne U yriryOyieHHe 3HAaHUH, MOTy4YEeHHBIX UMM Ha JICKIHAX M B XOJE
camocToATeNIbHON  paboThl. [loBblmeHne 3()(EKTUBHOCTH TNPAKTUYECKUX 3aHATHUH  JOCTHUTAETCS
MOCPEACTBOM CO3/IaHHMsSI TBOPYECKOH OOCTAaHOBKHM, pAacCIOJIAraioliell CTYAEHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IJIAJIOB M CYXKJIEHHH 1O 00CYKAaeMbIM BOIIPOCAM, KEJIAHUIO y CTYIEHTOB IOpaboTaTh y
JIOCKH TP PEIICHUH 3a]1ay.

[Tocme Kaxmoro JEKIMOHHOTO, Ja0OpPaTOPHOTO M NPAKTHYECKOTO 3aHATUS  CHEJATh
COOTBETCTBYIOLIYIO 3aIKCh B )KypHaJIaX y4eTa IMOCEIaeMOCTH 3aHATUH CTYACHTaMH, BBIACHUTB Y CTapOCT
y4eOHBIX TpyHI MPUYUHBI OTCYTCTBHMSI CTYJEHTOB Ha 3aHATHAX. [IpoBOAWTH TIpynmoBele U
WH/IMBU/yalIbHbIE KOHCYJBTAlMU CTYAEHTOB IO BOIPOCAM, BO3HHUKAIOIIUM Yy CTYJIEHTOB B XOZAE HX
MOJATOTOBKHM K TEKYIIEW M MPOMEKYTOUHOM aTTeCTallud MO y4eOHOH NUCIHILIMHE, PEKOMEHIOBAaTh B
MOMOIIb Y4eOHBIC U IPyTHe MaTepHabl, a TAK)KE CIPABOYHYIO JUTEPATYPY.

OK3aMeH WM 3a4eT M0 JUCHUIUIMHE NPOBOAUTCS B (OPME YCTHOIO OTBETAa C HOCIETYIOLICH
WH/IMBUYaIbHOM Oeceoi cO CTYyIEHTOM Ha OCHOBE KOHTPOJIBHBIX BOMPOCOB. OlLEHKA BBICTAaBIIAETCS
npernojaBaTeNeM U OOBsABIAETCA Iocie oTBeTa. llpenonaBarens, NIPUHUMAIOMMN 3a4eT MM SK3aMEH,
JIMYHO HECET OTBETCTBEHHOCTD 3a MPABMIIBHOCTH BHICTABJICHUS OLICHKH.

Ocob0enHocTH peam3anuu TUCHUIIINHBI «Puzuka» 1Jis1 HHBAJUA0B U JIMII C OrpaHH4Y¢HHBIMHA
BO3MOKHOCTAAMH 310POBbA

OOyuenne nmo aucruruinHe «Pu3nkay WHBAIHUIOB U JIHI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
3m0poBbs (manee OB3) ocymiecTBisieTcs mpenoaaBaTelieM ¢ y4eTOM O0COOCHHOCTEH MCUX0(pU3NIecKoro
Pa3sBUTHA, UHIUBUAYAJIbHBIX BO3MOXKHOCTEN U COCTOSIHUS 310pPOBbA TaKUX 06yqa10m1/1xc;1.

OOyuJatomyiecss ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3I0POBBSI  OOECIICYCHBI 3JICKTPOHHBIMH
o0pa3zoBaTeIbHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSIM HUX 3I0POBbSI.
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7 @OoHABI OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHMS Pe3y/JIbTATOB 00y4eHUs

MeTtoauka npenofaBaHus AUCHUTUINHBI «DU3HKay TMpeaycMaTpruBaeT UCIOIb30BaHUE
pa3auuHbIX (HOpM TPOBEACHHUS TPYIIOBBIX W WHIANBUAYATbHBIX ayJUTOPHBIX 3aHSATHH B
COYETaHUH C BHEAYTUTOPHOH paboToi C 1enbio (OPMUPOBAHUS M Pa3BUTHSI MPO(HECCHOHATBHBIX
HaBBIKOB CTYJICHTOB. 1) MW3znoxeHue JEKIUOHHOTO MaTepuaia 10 psIy paslenoB
conpoBoxaaeTcs npeseHtanusamMu Microsoft Office PowerPoint, BkirogaronuMu UCoab30BaHAEe
TEKCTOB, (JOTOCHUMKOB, PUCYHKOB, CX€M, MOJIeJIeH, BUPTYaIbHBIX IKCIIEPUMEHTOB.

2) B xozae nexuuit IpoBOAATCS JEMOHCTPAIMOHHBIE YKCIIEPUMEHTHI

3) CTyneHTbl BBINOJHAIOT J1abopaTopHble paboThl. YueOHble MaTepuaibl IS
CaMOCTOSITENILHOM paboThI O MOJATOTOBKE K IOMYCKY U K 3alIUTe J1a00paTOPHBIX padOT CTYAECHTHI
MOTYT MOJIy4aTh JUCTAHIIMOHHO C caiiTa Kadeapsl.

4) TlpoBepka pe3yibTaTOB BHEAYAUTOPHOH pabOTHI CTYAEHTOB OCYIIECTBISETCS C
MTOMOIIIBIO OTPOCa M 3aIIUTHI JA0OPATOPHBIX PadoT.

5) Ucnonb30BaHWe UHTEPAKTUBHBIX (DOPM TEKYIIETO KOHTPOJS B opMe ayJUTOPHOTO
WH-

TEePHET-TECTUPOBAHUSI.

OueHovHbIe CpeaCcTBA /sl TEKYIIEro KOHTPOJIS yCIeBAeMOCTH, POMEKYTOUYHOI aTTeCcTAllMU
110 UTOraM OCBOEHHUS TUCHHUILINHBI U Y4eOHO-MeTou4YecKoe odecrniedeHHe caMOCTOATEILHOM
padoTHI CTYIEHTOB

B mpornecce 00ydeHHs MCMOJIB3YIOTCSl OLIEHOYHBIE (DOPMBI CAMOCTOSITENBHONH pabOThI
CTYJIEHTOB, OLIEHOYHBIE CPEICTBA TEKYLIETO KOHTPOJIA YCIEBAEMOCTH M IIPOMEKYTOUYHBIX
arrectauuii: Bo BTOpOM ceMecTpe BBIIIOJHEHHE U 3alIUTa Ja0OPATOPHBIX PabOT MO MEXAHHUKE;
peryJsipHOE IPOBEAEHUE YCTHBIX ONPOCOB; 3K3aMEH I10 pasaeny «MexaHukay

B Tperbem cemecTpe BBIIOJIHEHUE U 3aIIUTa J1a0OOPATOPHBIX Pa0bOT MO 3JIEKTPOMArHeTU3My U
71a00paTOPHBIX PabOT MO KoJeOaHUsIM, BOJIHAM, ONITUKE;
PETYJIAPHOE MTPOBEIEHUE YCTHBIX OIIPOCOB;
9K3aMEH MO pazjenaMm «yeKTpoMmarHetusm», «Konebanus, BoaHbl, onTuka» «®dusnka TernoBbIX
sneHnii» u «KBantoBas pusznka»
DoHJ OLICHOYHBIX CPEACTB A5 NPOBeJIeHUs NPOMEKYTOYHOM aTTeCTANMU 00y4aloHuXCcs 10
AUCHHUILIMHE (MOIYJIIO)

[TepedyeHp KOMIETEHIIMN C YKa3aHUEM JTAroB UX (POPMHUPOBAHUS B IPOLIECCE OCBOCHUS
o0pa30BaTeIbHON MPOrPaMMBbI

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI (MOAYIs) GOPMHUPYIOTCS CIEAYIOLINE KOMIIETEHIIUU:

Kon
KOMIIEeTeHIH B pe3ysabTare ocBoeHUs1 00pa30BaTebHOI MPOrpaMMbl 00Y4arOIIUIiCH T0JKEH
" 00J1a1aTH
OIIK-1
[IpuMeHSTh ~ ©CTECTBEHHOHAyYHbIE M OONIEMH)KCHEPHBIC  3HAHUS,  METObI
MaTeMaTUYeCKOr0 aHaJln3a U MOJICITUPOBAHUS B IPO(HECCHOHATLHOM IESITEIIbHOCTH

B npouiecce ocBoeHust 00pa3oBaTeabHON IPOrpaMMBbl JaHHBIE KOMIIETEHIIUH, B TOM YHUCIIE UX
OT/IeNTbHBIE KOMITOHEHTHI, (HOPMUPYIOTCS TIOITAITHO B XOJI€ OCBOCHHS 00yJAFOIIIIMUCS
JUCIUITIIAH (MOJyJIel), MPAaKTHK B COOTBETCTBUY C YYEOHBIM TUIAHOM M KaJICHIAPHBIM
rpaduKoM yuebHOro mporecca.




7.2 lIkana u KpUTEPUN OLEHUBAHUSA Pe3yJIbTATOB 00y4eHUS

[Toka3atenem OIICHMBAaHUS KOMIIETCHIIMH Ha pAa3IUYHBIX 3Tanax WX (OPMHPOBAHUS
SBIISIETCSL TOCTIIKEHHE OOYUYaIOIUMUCS TUIAHUPYEMBIX Pe3yIbTaTOB OOYYEHHs MO IUCIUIUIMHE
(MomyI10).



Kputepuu ouennBanus

IToxka3artensn 5 3 ‘ 4 ‘ 5
OIIK-1. [TpumMeHATH ecTeCTBEHHOHAYYHBIE M 00IIeNHKEHEPHBIE 3HAHUS, METOIbl MAaTEMaTHYECKOTO aHAJIN3a U MOJEITUPOBAHUS B TPOPECCHOHATLHON e TEILHOCTH
3narp: ocHoBHBIE | OOyuaromuiics OOyuatomuiics IeMOHCTpHpYeT HemosnHoe | O0yJalomuiics AeMOHCTpUpYET YacTHuHOoe | OOydaromuiicss  1eMOHCTPHPYET
¢uzngeckue JEMOHCTPUPYET TIOJHOE | COOTBETCTBUE 3HAHWI OCHOBHBIX (PH3MUYECKHX | COOTBETCTBUE 3HaHUH OCHOBHBIX | TIOJTHOE COOTBETCTBHE
3aKOHOMEPHOCTH. | OTCYTCTBUE WIN | 3aKOHOMEPHOCTEH. Honyckatotcs | pusndeckux 3aKOHOMEPHOCTEN. | HEOOXOJUMBIX 3HAaHUH OCHOBHBIX
HEIOCTaTO4YHOE 3HAYUTEIILHBIE OLINOKH, nposiBisieTcs | JlomyckaroTcsl He3HAUMTENIbHBIE OLIMOKH, | QU3NUECKUX  3aKOHOMEPHOCTEH.
COOTBETCTBHE  3HAHMH | HEAOCTATOYHOCTh 3HAHUH, 0  pALy | HETOYHOCTH, 3aTpyIHEHMS npu | CBobonHO ONEepUpyeT
OCHOBHBIX ()M3UYECKHUX | [TOKa3aTened, OOydYalomIMHACS  HCIHBITHIBACT | AaHATUTHUECKUX ONEepaIHsiX. NproOPETEHHBIMU 3HAHUSMH.
3aKOHOMEPHOCTEH. 3HAYUTEIbHBIC 3aTpyJHEHHS npu
OIIEPUPOBAHMU 3HAHUSAMMU IIPHU UX NEPEHOCE Ha
HOBBIE CUTYalHH.
YMmern: Obyuatomuiics He | OOyyaronuiics  eMOHCTpUpYyeT HemnosiHoe | OOydaromuics 1eMOHCTpUpYeT yacTuyHoe | OOyvaromuiics  1eMOHCTPUPYET
HCIOJIB30BaTh yMeeT WIH B | COOTBETCTBHUE yMEHUH HCIOJB30BaTh | COOTBETCTBUE  YMEHUH  HCIIONB30BATH | [IOJJHOE COOTBETCTBHE  YMEHHMH
¢dusnueckue HEI0CTaTOYHOM ¢dusnueckue 3aKOHOMEpPHOCTH B | puznyeckue 3aKOHOMEpPHOCTH B | HCIIOJIB30BaTh ¢dusnueckue
3aKOHOMEpPHOCTH B | CTETIEHU yMmeerT | mpodeccnoHaabHON JIESTENFHOCTH. | PO ECCHOHAIBHOM JIeSITEIbHOCTHU. | 3aKOHOMEPHOCTH B
podecCHOHAIBHON | HCIIOIb30BATh HonyckaroTcs 3HAUYNUTENIbHBIE omnOKY, | YMEHUsI OCBOEHBI, HO JOIYCKAalTCs | Mpo(ecCHOHAIbHOM
JeSITEebHOCTH. ¢$usnueckue NPOSIBIIICTC HEJOCTaTOYHOCTh YMEHHMH, MO | He3HAUMTENbHbIE OLIMOKM, HETOYHOCTH, | AESTEIbHOCTH. CBo0OoIHO
3aKOHOMEPHOCTH B | pady nokaszaTenei, 00yyJaroIuiics | 3aTpyAHEHHS npu aHAJIUTUYECKUX | OTIEPHPYET NpUOOPETEHHBIMU
npodeccHoHATEHON WCIIBITHIBAET 3HAUUTENIbHbIE 3aTPYIHEHHS TIPH | OTIepalluaX, IEpeHOCe YMEHWH Ha HOBBIC, | YMEHHSIMM, MpPHUMEHSET HX B
JESITEebHOCTH. OIIEpUPOBAHUU YMEHUSIMHU IIPU UX IIEPEHOCE HA | HECTaHAAPTHBIEC CUTYAIUH. CUTYyaLUsIX HOBBIIIEHHON
HOBBIE CUTYalHU. CJIO’KHOCTH.
Baanern: OO0yuaromuiicst He | OOyyJaromuics BJIaZIEET Metogamu | O0yJaromuics JaCTUYHO BrazeeT | O0y4aromuiicss B TIOJHOM o0beMe
METOJJaMH BIazeeT WIH B | HCTIOJIb30BaHUSA (U3NUECKUX | METOAaMHU  HCIIOJB30BAaHUS (PU3MUYECKHX | BIaJCeT METOAAMH HCIIOIb30BaHUS
HCIIOJIb30BaHUSA HEJI0OCTaTOYHOMU 3aKOHOMEpPHOCTe B  Mpo(hecCHOHATIBHOW | 3aKOHOMEPHOCTE B MpodecCHOHANBHON | QU3NYEeCKUX 3aKOHOMEpPHOCTEH B
(uzngecKmx CTETIeHU BIIA/ICET | ACSATEIHHOCTH. JlOomycKaloTcs 3HAYMTENbHBIC | IEATENbHOCTH. HaBBIKM OCBOEHBI, HO | MPO(hecCHOHATBHOM
3aKOHOMEPHOCTEH B | METOIaMH OmMOKM,  MPOSBIAETCS  HEAOCTATOYHOCTH | JOIMYCKAIOTCS HE3HAYMTENIbHBIE OLIMOKH, | AEATEIbHOCTH. CBo0Oo1IHO
npodecCHOHAIBHON | MCTIONB30BAHUS BJaJCHNS HABBIKAMH MO psAy IOKasaTelnei, | HETOYHOCTH, 3aTpyIHEHHS IIPY | IPUMEHSIET TOTyYEHHbIC HAaBBIKU B
JESITENLHOCTH. ¢uznueckux OOyuatomuiics HCHBITHIBACT 3HAYUTENBHBIC | aHAIMTHYECKUX ~ OMNEpalMix, IEpPeHOCce | CUTyalusIx MTOBBILIEHHOHN
3aKOHOMEpHOCTEM B | 3aTpyIHEHHUs MpH NPHMEHEHUM HaBBIKOB B | yMEHMH Ha  HOBble, HECTaHJIAPTHBIE | CII0)KHOCTH.
npodecCHOHATEHON HOBBIX CUTYaIHAX. CUTYaIIH.




JACATCIBHOCTH.
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®opma NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEH.

[TpomexyTouHas arTecTanusi oOy4aroumxcs B popMme 3K3aMeHa MPOBOAUTCA MO Pe3yJbTaTaM
BBIIIOJIHEHUSI BCEX BHJOB Y4YeOHOW pabOThl, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOM
JUCLMILIMHE (MOAYJIO), IPU 3TOM YUUTBIBAIOTCSI PE3YJIbTAThl TEKYIIETO KOHTPOJISI YCIEBAEMOCTU B
TeueHue cemectpa. OIEHKA CTEMEHU JOCTHKEHHS OOYYaroIIMMUCS IUIAHUPYEMBIX pPe3yJIbTaToB
00y4YeHHS TI0 TUCIUILTHHE (MOJIYJII0) TPOBOIUTCS PENoJaBaTeieM, BeIyIIUM 3aHATHS [0 JUCIUTUINHE
(MOITyJTF0) METOJIOM SKCHEPTHOW OIEeHKHU. [lo MToram mpomeXKyTOYHOW aTTeCTallid 1O JUCIUTIINHE
(MOIynI0)  BBICTABISIETCS  OLIGHKA  «OTJIMYHO»,  «XOPOLIO»,  «YyIOBJIETBOPUTEIBHO»  WIH
«HEYJOBJIETBOPUTEIBHO». K IPOMEXKYTOUYHOM aTTecTaluu JOMYCKAKTCS TOJIBKO CTYACHTHI,
BBHITIOJTHUBIIIME BCE BU/IBI yUeOHOU pabOTHI, MPeayCMOTpEHHBIE paboyeii MporpaMMoil Mo AUCHUIUIHHE.

IIIkxana oneHNBAHUSA Onucanne

BrimonHeHb! Bce BHABI y4eOHON pabOTHI, MpPEeAyCMOTpPEHHbIE YYEOHBIM ILTAHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB MIPUBEACHHBIM B
Tabnauuax TMoKaszaTeleld, ONepupyer NPHOOPETEHHBIMH 3HAHUSMH, YMEHUSIMH,
OtnnyHO HaBBIKaMH, IPUMEHSIET UX B CUTYalLMAX MOBBIIMIEHHON cioxkHocTH. [Ipu aTom mMoryT
OBITh JOMYyIIEHH HE3HAYNTENbHBIE OMIMOKHM, HETOYHOCTH, 3aTPyJHEHHS MpHU
AHAIMTHYECKHX OTIEepaIHiX, IepeHOCe 3HAHWN W YMEHHI Ha HOBBIE, HECTaHJAPTHHIC
CUTYaIUH.

BremonHeHbl Bce BUABI y4eOHON pPa0OTHI, MPETyCMOTPEHHBIE YYEOHBIM IIJIAHOM.
CTyleHT AEMOHCTPUPYET HETOJIHOE, MPAaBHIILHOE COOTBETCTBUE 3HAHWMA, YMEHHIA,
HABBIKOB TIPUBEJCHHBIM B Ta0JIMIIaX MOKa3aTejei, MO0 eCu MpU ITOM ObLIU
JIOTIYIIIEHBI 2-3 HECYIECTBEHHBIE OIIHOKH.

Xoporiio

BrimonHeHb! Bce BUABI y4eOHOW pabOTHI, MpPEAyCMOTpPEHHBIE YYEOHBIM ILTAHOM.
CTyneHT AeMOHCTPHUPYET COOTBETCTBUE 3HAHUM, B KOTOPOM OCBEIlIEHa OCHOBHAs,
HauOoJiee Ba)KHAs YacTh MaTepuaia, HO IPU 3TOM JOIYyIeHa OJHA 3HAYUTEIIbHAS
OomKOKa WA HETOYHOCTb.

y[[OBJ'IeTBOpI/ITeJ'ILHO

He BrimonHeH onuH uin 0ojee BUAOB yueOHOW pabOoThI, TPeayCMOTPEHHBIX YUeOHBIM
wi1aHoM. CTyJIeHT AEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHWH, YMEHHH,
HaBBIKOB TPWBEACHHBIM B TaONHMIaxX IOKa3aTellel, MOIMyCKaloTCs 3HAYUTEIbHBIC
OIKOKH, MPOSBIISETCS] OTCYTCTBUE 3HAHW, YMEHUH, HABBIKOB TI0 STy MOKa3aTeie,
CTYAEHT UCIBITHIBACT 3HAYUTENIbHBIE 3aTPYJHEHUS IIPU ONICPUPOBAHNY 3HAHUSAMHU U
YMEHUSIMH [IPU UX NIEPEHOCE Ha HOBBIE CUTYAaLUH.

HeynoBnerBopuTenbHO

DoH/IbI OLIEHOYHBIX CPEACTB NMpeACTABJIEHbI B IPpUJI0KeHUUu b Kk padoueii mporpamme.
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[Tpunoxxenne A

CTpyKTypa U coJep:kaHHe TUCHUILINHBI «DU3UKA»

10 HanpaBJeHuI0 moaAroroBku 27.03.04 YnpasJ/jieHue B TEXHUYECKHUX cUcTeMax (DakaJyiaBp)
Ounas ¢popma o0ydeHHsI

Bunnbi yueOHoli padoThI,

BKJIIOYasd CaMOCTOATEIbHYIO

Ne Pasen paGoTy CTY/IeHTOB, u ®opMBbI aTTECTALUM
n/n TPYAOEMKOCTH B Yyacax
J | I/C | Jla6 CpC |3JIP |T |P | K/P |YO
1. Benenue B pusnueckuii 1abOpaTOPHBIA MTPAKTHKYM. 2 8 +
2. KunemaTnka nocTynaTeasHOTO JBU)KEHUS 18 6 2 8 +
3. JlnHamMuKa MOCTYNaTeNbHOTO IBUKEHUS 2 8 +
4, PaboTa 1 sHEpTHS B MMOCTYMATEILHOM IBIKCHUN 2 8 +
5. KunemaTtuka BpamaTeabHOr0 IBHKEHUS 6 2 8 +
6. JvHaMuKka BpalaTeIbHOTO ABUKEHUS 2 8 +
18

7. OcHoBsl TepmoauHaMuku (T]1) 6 2 8 +
8. OCHOBBI MOJIEKYJISIPHO-KHHETHIECKOH Teopuu crpoeHus Bemectsa (MKT) 2 8 +
9. Brimonnenne nadopatopHoii paboTsl «MasTHHK MakcBeiay 2 8 +

HToro Bo 2-0M cemecTpe: 36 18 18 72
10. | DIeMeHTHI CTaTUCTHUSCKON (HHU3UKH 6 4 4 +
11. | sIBnenus nepeHoca 4 +
12. | Hanpsyk€HHOCTH 3JEKTPOCTATUUECKOTO OIS 4 4 +
13. | IloTeHnmamn 3JeKTPOCTATHIECKOTO TIOJIS 6 4 +
14. | JIUPACKTPUKU U HPOBOJAHHUKH B JIEKTPOCTATHKE 5 4
15. | 3akoHBI MOCTOSHHOTO TOKA 6 4 +
16. | JlaboparopHas pabota «/3ydeHrne 3aKOHOB ITOCTOSTHHOTO TOKaY g + +
17. | JlJaboparophas pabota «lcciaenoBanue XapakKTepUCTHK 3JIEKTPOCTATHUECKOTO TIOJIS» + +
18. | Marnetusm 4 +
19. | OnexTpomMarHuTHast MHAYKLINS 6 2 4 +
20. | YpaBHenusa MakcBeiia 4 +
21. | Konebanusi u BOJHBI 2 4 +
22. | UnrepdepeHums 6 4 +
23. | Audpakuus 2 4 +
24. | Ionspuzauus 4
25. | KBanToBOONTHYECKNE SIBICHUS 10

" 6 2

26. | DneMeHTHI KBAHTOBOWM MEXaHUKU 10
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27, Brimonnenne mabopatopaoit paboter «Mccnenosanne audpaxkumn @payHrodepa Ha N .
T PAKITMOHHON PEIIETKEY
28. | JlJabopaTtopHas pabota «V3mepeHue U3mydeHus aToMa BOIOPOIa» 10 + +
29 JlabGopatopHast paborta «M3ydenue wuHTEpPEpEeHIIMA CBETa C ITOMOIIBI0 OWUITPHU3MEI N .
Dpenens»
Hroro B 3-em cemecTpe: 36 18 18 72 C)
Bcezo uacoe no oucyunaune 72 36 36 144
Ou4Ho-3a04Hast popma oOyueHHnst
Buanbi yue6Hoii padoThl, BKIIOYas . Dopmbl
CaMOCTOSITeJILHYIO paGoTy Bue1 camocTosTe O padoTel aTTecTaluM
n/n Paznien CTYI€HTOB, M TPY/I0EMKOCTb B Yacax CTYAEHTOB *
J | I/C Jag | CPC | KCP [ AC | YO | 3JIP | P | K/p |T €] 3
1.1 MexaHuKa, MOJIEKYJIsipHAs PU3HKA U TEPMOJTUHAMHUKA 18 12 6 10 + +
Dopma ammecmayuu 1 1 9
Bcero yacoB no aucuuIuiiHE BO BTOPOM CEMECTpeE 18 12 6 108
2.1 ONEeKTpUYECTBO U MarHETU3M 18 12 6 108 + +
Dopma ammecmayuu 1 1 C)
Bcero 4acoB 1o IuCHUIUIMHE B TPETHEM CEMECTPE 18 12 6 108
Bcero nmo nucuuninne: 36 24 12 216

* — CokpameHusi JOpM OlleHOYHBIX cpeacTB cM. B [Ipuiioxenun B.




IIpunoxenue b x paboueit mporpamme

MUHHUCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIIHN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXK/IEHVE BBICIIETO OBPA30OBAHISA

«MOCKOBCKHUM MOJUTEXHUYECKWI YHUBEPCUTET»

(MOCKOBCKHWH ITOJINTEX)
JIEKTPOCTAIbCKMII HHCTUTYT (puinasn)

MoOCKOBCKOI'0 MOJJUTEXHAYECKOI 0 YHUBEPCHUTETA

Hanpasnenue noaroToBku

27.03.04 YupaBieHue B TEXHUYECKHUX CHCTEMAax

OII (oOpa3oBaTenbHas mporpamma)

«HpopManOHHbIE TEXHOJIOTHH B YIIPABJICHUID)

dopma 00ydyeHHsI: OYHAsI, OUHO-3a0YHAs

Bunsl npodeccnoHanbHOM NesITeTbHOCTH:
IIPOEKTHO-KOHCTPYKTOPCKAs.

Kadenpa: « MalmmmHOCTPOUTEIHHBIC U METAILTYPTUYCCKUE TEXHOIOTHI

®OH/I OHEHOYHbBIX CPEJICTB
MO IUCIIMIIJIMHE
«DODU3UKA»

Cocrag: 1. [1actiopt poHa OLIEHOYHBIX CPEACTB
2. OnurcaHue OLEHOYHBIX CPEJICTB!
YCTHBIH OITpoC,
3aluTa JJAOOPaTOPHBIX paboT, BOPOCH
K DK3aMeHaM

CocraBuTe]Ib:
JO1IeHT, 1.¢.-M.H. Kpacunbaukos O.M.

OnekrpocTanb 2026
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ITacnopT (poHIA OLIEHOYHBIX CPEICTB 110
AUCIHUIIJIMHE «Du3zuka»

HanpaBneHHe IIOATrOTOBKH

27.03.04 VYnpaienue B TexHudeckux cucremax OIl (oOpaszoBarenbHas

nporpamma) «MH(popManMOHHBIE TEXHOJOIMH B YIPABJIEHUW» YPOBEHb

O0akajaBpuaT

dopma 00yueHus

OYHas, OYHO-3a04Has

Kon xonTpOonupyemoit HanmeHnoBanue
Ne Konrtponupyemsle pasznensl (TEMbI) IUCHATUIAHBL
KOMITETCHIINH (WUTH €€ YaCTH) | OIEHOYHOT'O CPEIICTBA
1. | Beenenne B puznueckuii 1a60paTOPHBIA MPAKTUKYM. OIIK-1 YO
2. | KunemaTuka nocTymnaTeabHOTO JBU)KEHUS OIIK-1 YO
3. | JluHaMuKa NOCTYNaTEIbHOIO IBUKEHHS OIIK-1 YO
4. | Pabora 1 SHEPTHUS B MOCTYNATEIFHOM JIBMKEHUHU OIIK-1 YO
5. | KunemaTuka BpalaTesbHOTO ABUKEHUA OIIK-1 YO
6. | JunaMuka BpamaTeabHOTO JBUKCHUS OIIK-1 YO
7. | OcHoBbl Tepmoauaamuk (T/]) OIIK-1 YO
8. | OCHOBBI MOJIEKYIAPHO-KHHETHIECKON TEOpHHU YO
OIIK-1

ctpoenns Bemniectea (MKT)

9. | Bemonaenwne mabopaTopHOM padboTH « MasTHHK 3JIP
OIIK-1

Makcemiay

IIpomesxyTouHas aTTecTanus 3auér
10.| DneMeHTBI CTaTUCTUYECKON HUIUKU OIIK-1 YO
11.| SIBnenus nepeHoca OIIK-1 YO
12.| Hanps»’E€HHOCTH 3JEKTPOCTATUIECKOT O TOIS OIIK-1 YO
13.| IToTeHIIHAT 3JEKTPOCTATHIECKOTO OIS OIIK-1 YO
14.| JIn31eKTpUKY U IPOBOJHUKH B SIEKTPOCTATHKE OIIK-1 YO
15.| 3aKOHBI TOCTOSTHHOT'O TOKA OIIK-1 YO
16.| JTabopaTopHas pabora «M3yuenue 3aKOHOB OIK-1 3JIP

TIOCTOSTHHOT'O TOKa»
17.| JTabopatopras pabota «lccnenoBaHue XapaKTepUCTHK] OIK-1

3JIEKTPOCTATHUECKOTO MOJISD»

IIpomexxyTouHas aTTecTanus 3auér
18.| MarneTtusm OIIK-1 YO
19.| DnexTpoMarHuTHAsE UHIYKITUS OIIK-1 YO
20.| YpaBHeHnus Makcsena OIIK-1 YO
21.| Konebanust v BOTHBI OIIK-1 YO
22.| UnTepdepenuus OIIK-1 YO
23.| Audpakuus OIIK-1 YO
24.| lonspusanus OIIK-1 YO
25.| KBaHTOBOONITUYECKUE SIBJICHUS OIIK-1 YO
26.| DneMeHThI KBAaHTOBOW MEXaHHUKH OIIK-1 YO
27.| JlabopatopHast pabota «McciemoBanue audpakium

N . OIIK-1

OpayHnrodepa Ha TUPPAKITUOHHON peIETKE
28.| JlabopaTtopHast pabota «/3mMepeHue U3NydeHUs aToMa) OIK-1 371p

BOJIOPOIA»
29.| JJabopaTtopnas pabora «M3ydeHue uHTEpdEepeHINH OIK-1

CBETa C MOMOIIBI0 OUNpu3Mbl DpeHessn




| | HpOMe)KYTOIIHaH aTTeCTalusa | DK3aMeH
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Ta6mma 1 — TOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUIA

OU3UKA

OI'OC BO 27.03.04 YnpasJienne B TeXHHYECKHX CHCTeMAaX

B nporiecce 0CBOCHUS JaHHOM JTUCHMILIMHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET CIICAYIONIUES KOMIICTCHIUH:

KOMIIETEHIINHN IlepeyeHb KOMIIOHEHTOB TexHoJ0rust dopma CreneHu ypoBHeil 0CBOeHHsI
HHJAEKC ®OPMYJIMPOBKA ¢popmupoBanus OLICHOYHOI'0 KOMIIeTeHIHii
KOMIIETeH NI cpeacTBa
OIIK-1. [TpumensTh | 3HATD: JEKIu, YO, 3JIP, ba30Bblii ypoBeHb: BBIIIOIHEHBI BCE
€CTECTBCHHOHAYYHBIE U | OCHOBHEIE (hmznueckue CaMOCTOATEIbHAA SK3aMeH BUJBI yaeOHOH paboTsl,
OOILEMH)KEHEPHbIE ~ 3HAHUS,  METOJBI 3aKOHOMEPHOCTH. YMeETh: pabora, IPEAYCMOTPEHHBIE y4eOHBIM
MaTeMaTU4eCKOro aHanu3a U | UCTIOJIb30BaTh (PM3NUECKIE 3aKOHOMEPHOCTH B | IPAKTHUECKHE 3aH- maHoM. IIOBBIIIEHHBIN YPOBEHb:
MOJIEJIMPOBaHUA B TPodecCHOHATFHON | MpodecCHOHaTbHON AeaTenbHOCTH. Bianers: | Tus, CTYJIEHT onepupyer
JEeSTENbHOCTH METOJIaMH HCITOTE30BaHMUS (PH3UIECKUX nabopaTopHbIe 3a- IprOOPETEHHBIMU 3HAHUSIMU,
3aKOHOMEpHOCTEH B npodeccnoHambHON HATUS YMEHHUSIMU, HaBBIKAMH,
JEATENBHOCTH. MPEABSBIISIEMbBIE K JAHHOU
KOMIIETCHIIUH, TIPUMEHSET UX B
CUTYaLHIX MOBBIIICHHON
CJIO’KHOCTH.
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7.3 OueHo4YHbIE CPEACTBA M0 AMCHUIIHHE

«Du3nKa»
Ne HaumenoBanue [IpencraBnenue
OE? orneHowHOrO | KpaTkas xapakTeprcThKa OIEHOYHOTO CPEJICTBA | OIICHOYHOTO CPEJICTBA B
cpeacTBa dOC
CpencTBo  KOHTPOJS, OPraHM30BAHHOE  KaK
crieiaabHas Oecena MeJarOTHYCCKOT0
. a00THHKAa ¢ OOYYalOIIUMHCS Ha  TEMBbI
1 ¥ CTHI onpoc EB}IBaHHLIe c u3 ZaeMOﬁ HCIUTLI i : Borpocet 1o
(YO) y AUCLUILTHHOM, If TeMam/paszesiaM JUCIIH-
[paccuMTaHHOE Ha BBIACHEHHWE OOBeMa 3HAHUU —
00ydJaromerocss 1o OMNPEICIICHHOMY pa3Jeiny,
reme, npobaeme U T.11.
CpencTtBo TPOBEPKH YMEHUH M HABBIKOB 10
3amura P POBEpKI Y [IpuMepHBIE BOIPOCHI
.. [MCTIOJIB30BAaHUIO JIAOOPATOPHOTO OOOPYIOBAHUS
) nabopaTropHoOit 5 06 JUIST 3QIUTHI
paGOTEL M M3MEPUTENBHBIX  TpUOOpoB, 00paboTKe TaBOPATOPHBIX
PKCIIEPUMEHTAIBHBIX JAHHBIX M UX CPABHEHUIO C 6
(3JIP) paoor
TEOPETHYCCKUMH pacyeTaMu
CpenctBo IIPOBEACHUS MIPOMEXYTOYHOM
aTTeCTAllMd MO pe3y/ibTaTaM BBIIOIHEHUs BceX| Bompockl [ist MOArOTOB
3 Dk3amMeH  [BUIOB yueOHOH pabOThI B TEUEHMH CEMECTPA C|KH K 3K3aMEHY, IIPHUMEPHI
) MIPOCTABJICHUEM OIICHKU «OTIIMIHO», «XOPOIIIO», |3K3aMEHAIMOHHBIX OUIIe-
«YOBIICTBOPUTEIIHHOY WITH TOB
«(HEYIOBJICTBOPUTEITEHO)
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KOHTpOJ’IbHBIe BOIIPOCHI U 3aJaHUS AJIS IIPOBECACHUA HpOMe)KyTO‘lHOﬁ aTrrecranuu 1mo
JUCHUILINHE «Du3ukKa»

dopma NMPOMEKYTOUHOM aTrTecTaluu, NpoBepstomas creneHb ocBoeHus kommnereHnui OITK-1
Bomnpocsl 1J1s1 IOATOTOBKH K 3K3aMeHY 10 pasaey «MexaHuka»

[TonoeHne u ero OTHOCUTEIBHOCTb.
Tpaexropust. Conpukacaroiascs OKpy»XHoCTb. LIeHTp u paqinyc KpuBU3HBI TPACKTOPUHU
CKOpOCTh ABUKEHUS U €€ OTHOCUTEIBbHOCTD.
VYckopenue. KacarenpHoe 1 HOpMaIbHOE YCKOPEHUS.
JlexapToBa cucTeMa KOOp/IMHAT.
KunemaTnueckune 3aK0HbI JBUKEHUS
[TocTynarenbHoe aBuxkeHue abcomtoTHo TBEpAOTrOo Tena (ATT).
[Tonsitrie cunbl. AGCONIOTHOCTh CHITBI B KIIACCUYECKON MEXaHHUKE.
[ToHsITHS paBHOJICUCTBYIOIIECH M COCTOSIHUS MTOKOSI.

. Ilepsslii 3ak0H HproToHa. MIHEpUMaIbHBIE CUCTEMBI OTCUYETA.

. Bropoii 3akoH HeroTOHa 1 3aK0H BCeMHUpPHOTo TATOTEHUS.

. UMmynibe 1 3aKOH €0 H3MEHEHHS.

NNk =

— = = = \O
W N = O

. Tperuit 3akoH HproTOHA ¥ COXpaHEHUE UMITYJIbCA 3AMKHYTOU CUCTEMBI.
. Yapsl 1 pa3pbIBbIL.

. [lonATHE CHIIOBOTO NOJIA

. DnemeHTapHas paboTa U paboTa Ha KOHEYHOM IEepPEeMEIICHUN.

. MouHoCTb.

. Kunernyeckast sHEprus v 3aK0H €€ U3MECHEHUS.

. [loTeHManbHBIE CUIIOBBIE TOJIS U TOTCHIMAIbHAS SHEPTU.

. MexaHnyeckas SJHEprus M 3aKOH €€ U3MEHEHUSI.

N DN = = e e
—_— O O 00 N N L A~

. KoHcepBaTuBHBIE CHCTEMBI.
. DJIeMEeHTapHBIA yTrojl MOBOPOTA U YriaoBas CKOpocTh 23. CBs3b MEXAY YIJOBOW M JIMHEHHOMN
CKOPOCTSIMH.

N
N

24. YrnoBoe yCKOpEHHUE.

25. KacaTenpHOE 1 HOpMaJIbHOE YCKOPEHUS BO BPAIATEIbHOM JBUKEHUU

26. BpamarensHoe nemxenue ATT.

27. MOMEHT UMITyJIbCa U MOMEHT CHJIbI

28. 3aKOH U3MEHEHHS] MOMEHTa UMITYJIbCa.

29. MOMEHT UMITyJIbCa U YTJI0Basg CKOPOCTb. MOMEHT MHEPIIHH.

30. OcHOBHOE YpaBHEHHE IMHAMHKHU BpamniatesbHoro aemwkenus ATT

31. OceBble MOMEHTBI UHEPLIUU HEKOTOPBIX TEIl

32. Teopema lllteitnepa

33.Pabota u KHHETHMYECKas HHEpPrus BO BPALIATEIbHOM JBWXKEHUU 34. AHANOTUS MEXIY
MOCTYTATENbHBIM U BpalllaTeIbHBIM JABUKCHUSMU.

BOHPOCLI AJIsI MOATOTOBKH K 3K3aMEHY 110 pasaejay «3.]'ICKTp0Mal"HeTI/I3M»

1. Ompenenenue sekTpocTaTudeckoro noist. Onucanue GU3NMYECKoro 3JEKTPOCTATUIECKOTO MOJIs
C IIOMOIIBIO0 BEKTOPHBIX nojeil. Ilone anexTpuueckoit Hanpsk€HHOCTH. OnpesielieHne BEKTopa
ANIEKTPOCTATUYECKON HAIIPSHKEHHOCTH ¢ OMOMIbIO 3akoHa KyiioHa.

2. IlpuHuun cynepno3uuyy mojiel B OTHOIIEHUH HanpshkéHHocTH. [lone nunos.
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10.

11.

12

13

16.

17.

18.

19.

20.
21.
22.
23.
24.
25.

26.

[Tonsitue tenecHoro yria. [loHsATHE MOTOKA SIEKTPOCTATHUECKON HAMPSKEHHOCTH TOUYEYHOTO
HMCTOYHHMKA B BAKyYM€ Yepe3 3aMKHYTYI0 TTOBEPXHOCTb.

Teopema Octporpanckoro-I'aycca B Bakyyme.

Teopema Octporpaackoro-I'aycca B Bakyyme B pacy€T MoJjisi OTHOPOJIHO 3apsKEHHOUN CepBhl.
Teopema Octporpaackoro-I'aycca B BakyyMe u pacy€T mojied OJHOPOJHO 3apsKEHHOU
TJIOCKOCTH M BO3AYIITHOTO KOHJEHCATOPA.

Teopema Octporpaackoro-I'aycca B Bakyyme ¥ pacy€T noJisi OIHOPOIHO 3apSKEHHON HUTH.
[ToTeHManbHOCTH 3MEKTpOCTaTHUECKOT0 NoJIA. [loHsATHE MoTeHIMana. BelpaxeHue CKamsspHOro
MoJis TMOTEHIMalla 4Yepe3 BEKTOpPHOEe Mosie HampshkEHHOCTU. BwiBoa dopmynsl moTeHImana
TOYEYHOI'0 UCTOYHHKA B BAKYYME.

[loTeHumanbHOCTH 3MEKTpOCTaTHUECKOT0 NoJis. [loHsATHE noTeHIMana. BeipaxeHue ckansipHOTro
MoJisl MOTEHIMalda 4Yepe3 BEKTOpHoe moisie HampspkéHHocTH. [lone moreHnuana OgHOPOAHO
3apspKEHHON cephl B BaKyyMe.

[ToTeHIManbHOCTh 3NEKTpOoCcTaTHYECKOro noJist. [loHsTHe noTeHmana. BeipaxeHue CKaasspHOro
MoJisl TIOTEHIMada 4Yepe3 BEKTOpHoe Tmosie Hampspk€éHHocTH. [lone moTeHnuana ogHOPOIHO
3apsOKEHHOM TJIOCKOCTH B BaKyyMe.

[ToTeHIMaTbHOCTH JEKTPOCTATHIECKOTO T0JIsA B BakyyMme. [lonsTre moTeHnuana. Beipaxenue
CKAJIIPHOTO TOJISI MOTEHIMAla 4Yepe3 BEKTOpHOE Iosie HanpspkEHHoOcTH. [lone moreHnmana
OJIHOPOJIHO 3apsKEHHOM HUTH B BaKyyMe.

. Ilonsrue rpagucHTa CKaHHpHOﬁ (1)YHKI_II/II/I HCCKOJIBKUX IICPCMCHHBIX. Bpra)KeHI/Ie BCKTOPHOI'O

IIO0JIA HaHp}I)KéHHOCTI/I 4Cpe3 CKALIPHOC OJIC TOTCHIHAJIA.

. PaboTa snektpocTaTudeckoro moss mo rnepeMenieHuto mpooHoro 3apsina. [loHsTre HanpsHKeHusI.
14.
15.

IToTeHumanbHas YHEPTUs CUCTEMBI TOYEUHBIX U HEIIPEPBIBHO PACIIPEIEIEHHBIX 3apsI0B.
[TonsTe AWANEKTpUUYECKON cpeabl. MexaHu3M MOJISIpU3alid  HETOJSIPHOTO JIUAJIEKTPHUKA.
Bexkrop nomspusanuu. JIusiaeKrpuyeckas BOCIPUUMUYHUBOCTD JUIIEKTPUUECKOU CPEbI.
ITonsatre nuanEeKTpUYECKOM cpenpl. [loTeHnManbHAs SHEPrUs SJIEKTPUYECKOIO JUIIOJIBHOTO
MOMEHTAa B DJJIEKTPUYECKOM Iojle. MeXaHu3M NOJApHU3alUu IOJISIPHOIO UAJIEKTPHUKA.
JuanexkTpuyueckas BOCOPUUMYUBOCTD JUAJIEKTPUKA.

ITosie cBsI3aHHOTO 3apsia B MOJIIPU30BaHHOM AudiekTpuke. Teopema Octporpaackoro-I'aycca B
IURJIEKTpUKe. BekTopHOE mosie 371eKTPUUecKO MHIYKIMU (3JIEKTPHUECKOro CMELIeHHs) U eé
CBA3b C I10JIEM IEKTPUUECKON HAIPSKEHHOCTH.

CBs3b MEXIY DIEKTPUYECKOH HANpsHKEHHOCTBIO CBOOOJTHBIX 3apsiioB B BakyyMe U B
JUDIIEKTPUKE.

IlonssTne  mpoBoasiied  cpedpl.  DJEKTPOCTATUYECKMH  NPOBOJHUK.  Pacmpenenenue
HECKOMIIEHCUPOBAaHHOI'O 3apsifa MO 3JIEKTPOCTATUYECKOMY IPOBOJHUKY. OJIEKTPOEMKOCTH
YEIMHEHHOTO ITPOBOJHUKA.

AHanN3 CUCTEMBI «IIPOBOAIIMIA map O ToueyHbl 3apsa» METOIOM 3epKabHBIX U300paKeHUIA.
3a3zeMIIeHuE.

B3aumuas anextpoémkocTh. [lmockuit KoHAEHCATOP M €ro 3JIEKTPOEMKOCThb. (CHOCOOBI
COCIMHEHUS KOHICHCATOPOB.

Biaumnas snextpoémkocTs. Chepuueckuil KOHASHCATOP U €T0 YIEKTPOEMKOCTD.

B3anmuas snekTpo€MKocTh. LIMnMHApUYECKil KOHJIEHCATOP U €r0 JIEKTPOEMKOCTD.

DHeprus yenuHEHHOTO 3apsHKEHHOTO MPOBOJIHUKA, 3apsHKEHHOTO KOHJIEHCATOpa W 00BEMHOM
TJIOTHOCTH YHEPTUU AJIEKTPOCTATUYECKOTO OIS,

OCHOBHBIE NOHSTHS TEOPUU IEKTPUUECKOTO TOKA: BEKTOP MJIOTHOCTH TOKA U CHJIA TOKa.

CBs3b MEXK]ly HUMH.

3akon OMa B quddepeHnuansHoi hopme.
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27.
28.
29.
30.
31.
32.

33.
34.

35.
36.

37.

38

43
44,

45.

46.

47.

Nk W=

8.
9.

10.

3akoH OMa B MHTErpaibHOU (opme st oJHOpOAHOTO yuyacTka. CONMpPOTUBIEHUE ydacTKa.
Crioco6bl coeTMHEHUs! CONTPOTUBIICHU.

3akon Oma B uWHTerpaibHOW (opMe JUIS HEOJAHOPOAHOro YydacTka. [lomokurenpHBIE U
orpunarensHele D/[C. DHepreTuueckuil CMbICI HHTETPAJIBHOTO 3akoHa Oma.

3akon OMa 1 MpocToro KoHTypa. 3akoHsl Kupxroda.

3akon Jlxxoyns-Jlenna.

Bekropnoe npousBenenue. [IpaBuino Moayssi U mpaBuiIo HallpaBICHUS.

[lonsiTEe MarHUTHOrO MOJsA. MarHuTHAas MHAYKIUS KaK CHJIOBas XapaKTEPUCTHUKAa MAarHUTHOTO
nosist. MarHuTHas cocTtaBistomas cuisl Jlopenua.

3akoH buo-Casapa-Jlanunaca (bCJI) B Bakyym™me.

JIBe BEKTOpHBIE XapaKTEPUCTUKH MATHUTHOTIO TOJII B MAarHETUKE M CBSI3b MEXKIYy HHMHU.
Bripaxkenust 00bEMHOM IIOTHOCTH YHEPTUU MAarHUTHOTO TOJISl B MAarHETUKE

[Ipumenenue 3axkona bCJI B Bakyyme: MarHuTHasi MHAYKIHUS B HEHTPE BUTKA C TOKOM.

Cuna Ammepa JUisi IPOBOJHUKA C TOKOM 3JIEMEHTAPHOW JUIMHBI U JJI IPSIMOTO IIPOBOJHUKA C
TOKOM KOHEYHOMU JIJTUHBI.

MarHuTHbBII MOMEHT U BO3JEHCTBUE HAa HETO MAarHUTHOTO MOJsl. AHAJOTHS MEXKAY BUTKOM C
TOKOM M MarHUTHOMW CTPEJIKOM.

. MaruautssIii notok. Teopema Octporpazackoro-I'aycca iist MArHUTHOTO IOJISL M BBIBOJBI U3 HEE.
39.
40.
41.
42.

PaGora cuiibl AMmepa B cilydae yyacTKa IPOBOJIHUKA C TOKOM

Pabota cuibl AMiiepa B ciiyyae 3aMKHYTOT'O KOHTYpa C TOKOM

[TonsiTHe HUPKYJIALNN BEKTOPHOTO OJIs. 3aKOH IMOJIHOIO TOKAa B BAKYYM€ U B MarHeTHKE.
[IprMmeHeHne 3aKOHa OJTHOTO TOKA: MarHUTHOE I10JIe OECKOHEYHO JUIMHHOTO MPOBOJia C TOKOM B
BaKyyMe.

IIpuMeHeHne 3aKOHa OJHOTO TOKA: MarHUTHOE 110JI€ TOHKOTO TOPOM/1a U JIMHHOTO COJIEHOUIA.
SIBeHue IeKTpOMarHuTHOM MHAYKIMU. 3akoH Papanes u npasuiio Jlenna. [Tonstie oOpatHoi
CBSI3M. 3aKOH 2JIEKTPOMAarHUTHON MHIYKIUH.

[Ipyuuner OJIC MHAYKIMM B JBHXKYIIMXCA IPOBOJHHMKAX W B HEU3MEHHBIX KOHTYpax
IIPOBOJHMKOB B IIEPEMEHHOM MAarHWTHOM IoJIe. BUXpeBOE 2IEKTPUYECKOE MOJIE€ U BBIPAXKECHHUE
yepe3 Hero J/1C nHAyKIMH B HENOABHKHOM KOHTYp€ IIPOBOJIHHUKA.

KonuuecTBo 3apsna, NpoTeKulee B KOHTYpE NPOBOJHUKA IIPU M3MEHEHMM ITOTOKOCLEIICHUS
KOHTYpa.

SBnenne camonuaykuuu. [lonsarue naagyktuBHOCTH KOHTYypa. DJIC Camonnaykuuu. 3akoH Oma
JUI y4acTKa LEeNu ¢ HHAYKTUBHOCTBIO. DHEPIHsl MArHUTHOI'O IOJISI IPOBOJHUKA C TOKOM.

Bonpocsl 1J151 NOATOTOBKY K dK3aMeHY 10 pa3aeny «®u3nka TenjioBbIX siBJEHUD

[Tpenmer T/1. Pabota u Teruio.
T/ mapametpsl u T]] cocTosiHue.
PaBHoBecHbIe 1 HepaBHOBecHbIE T/l cocrosHus. ['as.
Temnepatypa kak pyHkuus pasHoBecHoro T/ coctosHus.
VYpaBHeHue cocTosiHUA. M neanbuslii ras.
Buytpennss sHeprus kak ¢pynkus T/{ cocrosHus: nepBoe Havaio T/I.
Ilepoe nawamo T/l nns maeanmpHOTO Ta3za. TeMIOEMKOCTH HACANBHOTO Ta3a B Pa3IMYHBIX
Ipoueccax.
VYpasuenue [lyaccona
IIpouecc [lxoyisa-Tomcona
OObpaTtumbie U HEOOPATUMBIE MTPOLIECCHI.
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10.
11.

12.

11. Bropoe nauano T/I. DuTponus.

12. 8-T nuarpamma

13. Bo3pactaHue >HTpONMM B HEPABHOBECHBIX IMPOLECCAX H30JIMPOBAHHOW cucTemsbl. 14. Yucno
ABorazipo. MossipHasi Macca ¥ KOJJMYECTBO BEIIECTBA

15. KonaencupoBanusie cpenbl. Pazmepsr Moseky:.

16. Uneansusiii ra3 ¢ Touku 3peHnss MKT. OcnoBHoe ypaBHenne MKT naeansHoro rasa

17. Oproguueckass Teopema. 3aKOH O PaBHOM PACHPEACIICHUU SHEPrUM TEIUIOBOIO JBMXKCHUS B
COCTOSTHMH TEIJIOBOI'O PAaBHOBECHS.

18. BHyTpeHH:s 3HEPrus UAEaIbHOrO ra3a U €ro TEIUVIOEMKOCTH B Pa3IMUHBIX MPOIECCAX C TOUKH
3penust MKT.

19. Yucna 3anosHeHUs 0JJHOYAaCTUYHBIX COCTOSIHUIM M OJTHOYACTUYHbIE (DYHKIIMH pacIripeieeHus

20. Pacnipenenenue Makcerna.

21. Haubosee BeposTHASI CKOPOCTH MOJICKYJIBI

22. CpenHsasa CKOPOCTh MOJIEKYJIbI

23. CpegHekBaipaTUdHAasl CKOPOCTh MOJIEKYJIbI

24. Pacnpenenenue bonbimana. bapomerpuueckas hopmya.

25. MakpocOCTOSHUE U ero CTaTUCTUYeCKUi Bec. CTaTUCTUYECKUN CMBICI SHTPOITUH.

26. TenmonpoBogHOCTh. KO3 dumeHT TeninonpoBoagHOCTH

27. Indpodysus. Koapduuuent nuddyzun

28. Baskoctb. Koaddurment Bsa3koctu

29. CBs13b IPOIIECCOB MIEPEHOCA C SHTPOIHEH

Bomnpocekl 1J1s1 NIOATOTOBKH K IK3aMeHY
no pasnenay «KoJsiebaHusi, BOJIHbI, ONTHKA, KBAHTOBas1 PU3UKA»

BbIBOJ 4eTBEPTOrO M BTOPOro ypaBHEHMH MakcBeisia HA OCHOBaHUM MAaTeMaTHYECKOM TEOpEMBI

l'aycca

BriBoa nepBoro ypaBHeHHss MakcBeslia HA OCHOBaHUU MaTeMaTndeckoi Teopembl CTokca

Tperbe ypaBHeHMe MakcBeuia B Cllydae CTAalMOHAPHOTO M HECTALMOHAPHOIO PaCIpEleICHHUs

3apsaga. Tok cmeleHus.

Ompenenenue rapMoHWYecknx KoseOanmid. Ilepwon, dacroTa, HMKIMYecKas dacTtoTa, (asa.

KommniekcHoe mpencTaBieHHe TapMOHUYECKUX KoseOaHui. Cynepno3uuusi rapMOHHYECKHX

KoJiIeOaHUil OTHON YaCTOTHI.

HuddepenunanbHoe  ypaBHEHHWE  TapMOHUYECKHMX  KoneOanuii.  Ilpumepsl  maeambHBIX

KojeOaTeNbHBIX ~ CUCTEM: TapMOHMYECKUHA  OCHWJUIATOpP,  KoJeOaTeabHBIH  KOHTYp  C

KBa3MCTAl[MIOHAPHBIM TOKOM. ["apMOHMYecKne KojaeOaHus ¢ TOUKU 3PEHUS SHEPTUH.

OpHoMepHOE U TpEXMEpPHOE BOJHOBOE ypaBHEHUE. BoiHa Kak pelieHue 0JHOMEPHOIO BOJHOBOTO

ypaBHeHwust. [Tnockas u ceprudeckast BOJIHBI.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BekTop mioTHOCTH MOTOKA YHEPTUH AJIEKTPOMArHUTHOM BOJIHBI (BeKTOp YMoBa-IloliHTHHTA).

["apmoHnueckue BOJHBL: (a3a, JTUHA BOJIHBI, BOJIHOBOM BEKTOP, BOJIHOBAs MOBEPXHOCTh. Da3oBast

CKOPOCTb U JUCIIEPCUOHHOE COOTHOLIEHUE. IHTEHCUBHOCTD TAPMOHUYECKHUX BOJIH.

ITakeTbl rapMOHMYECKUX BOJIH. |’ pyIroBas CKOpOCTb.

Bpemennas xorepeHTHOCTb. Bpems korepeHTHOCTH. M3iIydeHune cBeTa pealbHbIMH UCTOYHUKAMMU.

Ilyr BonH. Jlnuna xorepeHTHOCTH. [IlMprHa 4aCTOTHOrO OKHA.

[IpocTpaHCcTBEHHAasT KOT€PEHTHOCTD: KOIE€PEHTHBIE U HEKOT€PEHTHBIE UCTOYHUKHU. [oHsATHE TyUa B

BOJIHOBOI onTuke. MHTepdepenuus nByx chepuueckux BojH. [IpocTpaHCTBEHHBINH M ONTHYECKUMA
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13.

14.

15.

16.
. Audpaxuus @paynrodepa Ha menu.
18.
19.
20.

17

21

22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.

X0A. YcnoBHS WHTEPPEPEHIIMOHHOTO MaKCHMyMa W MHHHMyMa B Cllydae JIByXJIy4eBOH
uHTepdepeHIH.

Cxema IOnra. Crocobbl ee peanuzanuu. Pazmep uHTephEpeHIIMOHHONW KapTUHBI W JJIMHA
KOT'€pEHTHOCTU UCTOYHMKA U3ITYUECHHUS.

WuTepdepeniyst B TOHKUX IUIeHKax. [lomockl paBHOM TONMIIMHBI M paBHOro HakioHa. Koibia
Herotona. [IpenenbHas s uHTepEpeHInH TOJIINHA MJICHKH U €€ CBA3b C JTMHOM KOrepeHTHOCTH
UCTOYHUKA U3ITyUEHUS.

[Tpunmun Troiirenca-®Openensi. Meton 30H @DpeHensa. Jloka3aTenbCcTBO Ha €ro OCHOBE
IIPSIMOJIMHEMHOCTH paCIIPOCTPAHEHUs CBETA.

Judpaxuust @penHens Ha KpyIrJioM OTBEPCTUH U JIUCKE.

Hudpakuus @paynrodepa Ha OTHOMEPHOU peIIeTKe.
Judpakmus Ha kpucTamaeckoi pemerke. @opmyna Bynsda-bparra.
OnnomepHast udpakIMOHHAs pPellleTKa KaK CIIeKTpalbHbI HHCTPYMEHT. Pa3peraromas cuna.

. lnarpaMMa MHTEHCHUBHOCTH MONEpPEeYHOW BOJIHBL. CTENEeHb KOT€peHTHOCTH oceil. HopmanbHbie

KOOpJMHATHI.
[Monspu3zanus (a30BO-HEKOTEPEHTHBIX BOJIH. 3akoH Maitoca. YaCTHYHO MOJSIPU30BaHHBIN CBET.
[onspuzanus Gpa3zoBo-KorepeHTHbIX BOJH. [Tn0ocKkas. kKpyropast U 3JUIMNTHYECKAS MOJISIPU3ALHMH.
TemnoBoe nznydenwne. 3akon Kupxroda. AdcomroTHo uepHoe Teno u Gpynkius Kupxroda.
BripaxkeHue crekTpagbHO-00beMHON IIIOTHOCTH M3NTYyYSHHS Yepe3 CPEeIHIO SHEPTHI0 BOJHOBOTO
COCTOSIHHUS pe€30HaTOpa.

Knaccrndeckuii u KBaHTOBBIN 1OJX01 K pacuery pyHkimu Kupxrogpa. @opmyna [Inanka.

Buemnuit poroapdext. YpaBuenue DiHIITEHHA.

S¢dext Komnrona.

®otonbl. KopryckynsipHO-BOIHOBOM Jyaau3M 3JIEKTPOMArHUTHOTO U3ITyYEHUSI.

I'unoresa ne-bpoins. Bonna ne-bpoits

DKCIepUMEHTAIIBHBIE JOKA3aTENbCTBA BOJTHOBBIX CBOMCTB MUKPOYACTHUIL

CraTtucTuueckuii CMbICT BOJIH MaTtepuu. [oHsATHE BOTHOBOW (DYHKITHH

[Mpuniun cynepnosuiun. CooTHoeHUs: HeonpeaenéHuocTei [ eitzendepra

Oo0pa3en 3K3aMeHANMOHHOTI0 OnJIeTa

MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE FOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXKIEHUE BBICLIETO OBPA30BAHUS

«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»

(MOCKOBCKHWMH IMOJINTEX)
JIEeKTPOCTAILCKUI HHCTUTYT (uiiuan)
MockoBCKOro NoJMTEXHUYECKOI0 YHUBEPCUTETA

Hanpasnenue noarorosku 27.03.04 YpasneHue B TEXHUYECKUX CUCTEMAX

dakynpTeT TEXHOJOrn4Yeckuil, kapeapa MMT

Huctuminna « @uznkay

Okzamen no pazoeny «Konebanus, 6onnvi, onmuxa, K6anmosas Quzuxay
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BUJIET Ne 1
1. BeiHyXeHHBIE KOJeOaHuUs.
2. Jludpakuus @payHrodepa Ha METU U Ha OTHOMEPHOU TU(HPAKIIMOHHON perméTKe.

3. Ilpu nepexoze anekTpoHsl B atome ¢ L —Ha K-cioil ncnyckarorcess peHTTeHOBCKHE JIy4H C JUTMHOM
BosiHbl (0=78,8 IIm. Kakoit 310 atom? /I K-cepun nocrosiHHas s3KkpanupoBanus b=1

VYTBepxkIeHo Ha 3aceganuu kadenpsl «MMT

3aB. kadeapoii / /

Texkymuii KOHTPOJIb

Bonpocsl 1J1st yCTHOTO onpoca
0 TUCTUIIINHE «DHU3UKaY

dopMa TeKyIIEro KOHTPOJIs, MPOBEPSIOLIas CTeneHb ocBoeHus1 komrereHunit OITK-1

Pasnen Kunemamuka nocmynamenvnozo 0éudicenus
Uro Takoe pu3udecKkuii BEKTOp U €ro opt?
Yro Takoe NBMKEHHE MAaTEPUAIbHOW TOUKH?
Uto Takoe conmpukacaromasics K JaHHON TOUYKE TPAEKTOPUH OKPY>KHOCTh?
UYro Takoe paanyc KpUBU3HBI TPAEKTOPUU B JaHHOU €€ TouKe?
Yro Takoe OpT KacaTeIbHON U OPT HOPMAJIH B JAHHOW TOUKE TPAEKTOPUU?
Uro Takoe myTeBasi CKOPOCTb U CKOPOCTh IBMKeHUs? KakoBa CBs3b MEXAy HUMU?
JlaTb KOPPEKTHOE OIIPEAEIICHUE ITyTH MAaTEPUAIBHON TOUKH.
ChopmynupoBaTh 3aKOH OTHOCUTEIBHOCTH CKOpOCTH [ anuies.
EcTb 1 yckopeHue y Tena, KOTopoe IBUKETCS 110 OKPYKHOCTH paBHOMEPHO?

XN R DD =

— O
o

. I[aTL OMPCACIICHUS U BBIPAXKCHUA TAHI'CHIIUAJIBHOTO U HOPMAJIBHOT'O YCKOpeHHﬁ.

[a—
[a—

. Uto Takoe KoopAauHaTHI?

p—
N

. Uro Takoe 6a3uc cucTeMbl KOOPIUHAT?

—
(98]

. B uém nmpeumymiecTBa 1eKapTOBOM CHCTEMBbI KOOPJMHAT ME€Pe]] CUCTEMaMU ¢ IPpyTUMH Oa3ucamu?
. Uro Takoe aexapToBa KoopAuHaTa?

—_—
[V e N

. UTo Takoe KMHEMATHUECKHE 3aKOHBI IBUKEHUA?

—_
[*))

.Kak Ha oOcCHOBaHMU 3aKOHOB JBM)KEHHUS MOJYYUTh 3aBUCUMOCTH CKOPOCTH IBMKEHHUS U
YCKOPEHHUS OT BPEMEHH!

—
~

. KaK Ha OCHOBAHUU 3aKOHOB IBHMXCHUS HOJ'Iy‘-H/ITI) TAHTCHIOIUAJIBHOC U HOpMaJ'H)HOG yCKOpeHI/ISI B
JAHHBIA MOMEHT BpEMEHU?

Paznen Junamuka nocmynamenvnozo 0eusicenHusn
1. Yto Takoe BO3/AEHCTBHE OJTHOTO Tejia Ha Apyroe?
2. 4Yro takoe cuna?
3. Yro Takoe JUHAMHMYECKOE COCTOSIHHE TE€Ia U CUCTEMBI TeJI?
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10.

11.
12.
13.
14.
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Cuna abcomoTHA WM OTHOCUTENIbHA?

Yro Takoe cocTOsIHUE TOKOsI? SIBIseTCsl IM OHO aOCOMIOTHBIM?

UYro Takoe nHepIumanbHas cucteMa orcuéra?

Kakoe Teno nanaer ObicTpee: TsokENoe WK aérkoe?

KakoBa nmpuumnHa TOro, 4to Ha ABYX KOHILIAX HATSAHYTON HUTH, IEPEKUHYTOH depe3 OJIOK, CHIIbI
HaTSDKEHUS! OIMHAKOBBI?

KakoBa mpuumHa TOro, 4TO yCKOpPEHHS JBYX I'PY30B, CBSI3aHHBIX HUTBIO, MEPEKUHYTON uyepe3
0JI0K, OJIMHAKOBBI 110 MOAYJIIO.

Henoasxkueid 650K MojBeNIeH K AUHaMoMeTpy. Uepe3 OJOK MepekuHyTa HUTh, Ha KOHIAX
KOTOpPOM 3aKkpemyieHbl [Ba HEpaBHBIX Ipy3a mi U m2. YeMy OyAyT paBHbI NOKa3aHUS
JMHAMOMETPA, €CJIU TPy3bl IPEAOCTaBUTh CAMUM cede?

3aueM Hy’KeH UMITYJIbC MaTepHaIbHON TOUKH?

W3mensiercs nu ummynbe cucteMsl 3emis-JlyHa, u eci 1a, TO KTO U3MEHSeT ero U3MeHseT?
3aueM Hy’KeH IIEHTp Macc CUCTEMBbI?

Yro Takoe yiap ¢ TOUKH 3pEHUs] TEOPUH U IPAKTUKU?

Pa3nen Paboma u snepeus 6 nOCmMynamenbHomM 08UNCEHUU
Yto Takoe MEXaHUIECKOE COCTOSIHUE CUCTEMBI?
[TpuBecTr MpUMepbl PYHKIMA MEXaHHYECKOTO COCTOSTHHUS CHCTEMBI
Yro Takoe cUI0BOE T10JIE?
B uém pasHuiia Mex1y cTallmOHAPHBIMH U HECTAIIMOHAPHBIMHU CUJIOBBIMU TIOJISIMU?
Urto Takoe KMHETUYECKask JHEPTHsI CHCTEMBI T, U TI0 KAKOMY 3aKOHY OHa H3MEHSETCS?
Uto Takoe MOTEHIMAILHOE CUIOBOE M0JIE?
CdhopmynupoBaTh ornpeneieHne MOTeHIUaILHONU YHEPTHH TeJla U 3aKOH € N3MEHEHUSI.
KaKI/Ie CHUJIbI B HOBCG}IHCBHOﬁ HpaKTI/IKe ABIIAOTCA HOTGHIII/IaJ'II)HBIMI/I?
I[aTB OHpG[[GJIeHI/IC I10JIsI CUJT COHpOTI/IBJ'IeHI/IH. HOquy OHO HC SABJISICTCS HOTCHI_II/IaJ'IBHBIM?

. SIBNAXOTCS TN NOTEHIMAJIBHBIMY CHJIbI HATSHDKEHUS HUTU M PEaKLUU OIIOPHI?
. Uto Takoe MexaHUYecKas IHEPIusi, ¥ 0 KAaKOMY 3aKOHY OHa U3MEHSEeTCs?
. JlaTp ompeneneHue KOHCEPBATHUBHOM CHUCTEMBI M JI0Ka3aTb, 4TO €€ MEXaHWYEeCKas SHEpPrus

COXpaHseTCsl.

Pazgen Kunemamuka epawiamensnozo 0éuiicenus
Hanmcate Qopmyily cBA3M OECKOHEUHO MAaJIoOro TMepeMelleHus U OeCKOHEYHO Majioro yria
HOBOPOTA.
CcdhopmynnpoBaTh IpaBUIO MOAYJISI BEKTOPHOTO MIPOU3BEACHUS U €r0 HAallpaBJICHUS.
CBs13b yIVIOBOM M JIMHEMHOW CKOPOCTEM.
Hamucarn BBIPpAXKCHUA TAHTCHIIMAJIBHOT'O U HOPMAJIBHOT'O yCKOpeHI/Iﬁ 4yCpe3 MPOU3BOAHLIC yTJIa
HIOBOPOTA.
Onucarb CBA3b MEXJIy IOCTYNATEIBHBIM UM BpallaTE€IbHBIM JBWJKEHUSMU B Ciydae
MaTepHabHON TOUYKH U aOCOIIOTHO TBEPIOTO Tea.

Paznen Junamuka epawiamenvrnozo osurcenus
JlaTh ompeneneHne MOMEHTA UMITYJIbCa MaTePUATBHONU TOYKH.
JlaTh onpeneneHne MOMEHTa CHJIBI.
Hammcarp 3akoH W3MEHEHHS MOMEHTa MMITyJIbca MarepuaidbHOW Touku 4. HamucaTh 3akoH
M3MEHEHHUs MOMEHTa UMIYJIbCa CUCTEMbI MaTepHAIIbHBIX TOUYEK.
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15.
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19.
20.
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22.
23.

24.
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CBsi3b MEXK]Ty OCEBBIM MOMEHTOM UMITYJIbCA U YTJIOBOM CKOPOCTHIO.

Hamnucars ocHOBHOE ypaBHEHHE IMHAMHUKHU BpPallaTeIbHOTO IBUKECHHUS.

Cdhopmynuposats Teopemy llITeitnepa

JlaTh BbIpa’keHUE 3J€MEHTApHOU pabOThI BO BpAIIaTEIbHOM JBUKECHUU

JlaTb BBIpa)K€HHE KHHETUYECKOW SHEpPruu aOCOJIOTHO TBEPAOrO Teja, BpalIarOIIeToCs
OTHOCHUTEJBHO 3aKPEIJIEHHOU OCH.

Pasznen Ocnoevr mepmoounamuxu (T/])
Cohopmynupyiite npeaMeT U3y4eHUs: TEPMOJUHAMUKN
Urto Takoe paboTa U TEII0 B TEPMOIUHAMUKE?
Yro Takoe TEPMOJINHAMHYECKOE COCTOSTHUE?
Yro Takoe paBHOBECHOE TEPMOAMHAMUYECKOE COCTOSIHUE?
Kak cBsi3anbl Mexay co0oil paBHOBECHOE COCTOsIHUE U AneMeHTapHas padota T/l cucrembr?
Onuite paBHOBECHOE COCTOSIHME JAHHOM MaccChl JAaHHOT'O rasa.
B kakux ocsix paboTy rasa B paBHOBECHOM IPOLIECCE MOXKHO MPEJICTABUTH I'papruecKu?
UYro takoe ¢pynkuus T/l cocrosHus?
CKOJIBKO MOYKHO IpUIyMaTh QyHKLUI paBHOBECHOro cocTosiHus ra3za? 10. Jlaiite onpenenenue
TeMIIepaTypbl

. Uto Takoe ypaBHEHHE COCTOSIHUSA?
12.
13.
14.

JaiiTe TepMOIUHAMUYECKOE OTIpeIeIICHUE HICaIbHOTO ra3a?

Cdhopmynupyiite cMmbicn nepBoro Hauana T/1.

Uto Takoe Tero€MKOCTh? SBIsIeTCA JIM OHA XapAKTEPUCTHUKON CUCTEMBI UJIU XapaKTepPUCTUKOU
CUCTEMBI B IJAHHOM PaBHOBECHOM ITpolecce?

OT 4ero u Kak 3aBUCUT BHYTPEHHSISI SHEPTUSI UI€aTbHOTO Ta3a’?

Kak omuceiBaeTcs 3aBHCHMOCTH JaBJICHHS HICAIBHOTO raza oT o0béMa B agmabaTHyecKoM
npotiecce?

Urto Takoe 0OpaTUMBIN U HEOOpPATUMBIH mporiecc?

Kakune HeoOpaTuMble MPOIECCH JICTJIM B OCHOBY IEPBOHAYAIBHBIX (OPMYIUPOBOK BTOPOTO
Hayana TJ[?

Yro takoe Tepmuueckuii KI1/] rennosoro nsurarens?

Uto Takoe BEUHbIN JIBUTATENb IEPBOTO poaa’?

Uewm 3namenut nukia Kapao?

UTto Takoe BEUHBII ABUTATENb BTOPOro poaa?

Mo’HO 1M Temo, OTAAHHOE XOJOIWIbHUKY B LIMKJIE pabOThl TEIJIOBOIO JIBUraTelis, Ha3BaTh
TEIJIOBBIMU NOTEPSAMU?

Cy1iecTByeT JId KOJTUYECTBEHHAs Mepa HEOOPATUMOCTH U30JIMPOBAHHON CUCTEMBI?

Paznen Ocnoevt monexynapno-xkunemuuecxkou meopuu (MKT)
KakoB cmbici unciia ABoraapo?
Urto Takoe MoJIsipHasi Macca BemecTBa’?
CKoOJIBKO MOJIEKYJ IaHHOTO BEILIECTBA COAEPIKUTCS B €ro MoJisipHO# Macce? [louemy?
Yr1o Takoe cTerneHb CBOOOIBI?
Uro Takoe paBHOBecHOE cocTtosinne B MKT?
Yro takoe abcomoTHas Temneparypa B MKT?
JlaliTe onpeneneHre uaeaibHoro raza B pamkax MKT
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Kak cooTHOCSTCS IpyT ¢ APYroM BHYTPEHHSIS YHEPTHS UICAITBHOTO ra3a U SHEPTHUs TETUIOBOTO
JIBWKEHUS €T0 MOJIEKY?
MO>KHO I KCTIEpUMEHTAIBHO U3MepUTh oTHOIIeHHe Cp/Cy naeansHoro raza?

Pa3nen dnemenmor cmamucmuueckoii pusuxu
Yto Takoe 4MCII0 3al0IHEHHS OAHOYACTUYHOTO COCTOSHUSA?
Uro Takoe QyHKIUS pacnipeeseHUs] MOJIEKYJI IO OJHOYACTUYHBIM COCTOSTHUSIM?
Yro Takoe pacnpeznenenue Maxkcsemia?
3anuiuTe BeIpa)KEHUE pacnpeneneHus Makcsemna
3anuiuuTe pPaBHOBECHOE pacCIpe/ielieHHe MOJEKYJ HICalbHOTO Ta3a MO MOAYJSIM CKOpOCTEH
MOJIEKYJI
PaccraBbTe B mopsake BO3pacTaHUsl CPEIHEKBAIPATUUHYIO, HauOOIee BEPOSTHYIO M CPEIHIOI0
CKOPOCTH MOJIEKYJI MJI€aIbHOIO T'a3a NpHU JAHHOHN TeMIiepaType
3anuIuTe paBHOBECHOE PACIIPEAEIEHUE MOJIEKYJI UI€aJIbHOTO ra3a 10 KHHETUYECKUM SHEPTUAM
MOJIeKyI1?
Urto takoe pacnpenenenue bonbimana?
Yro Takoe KAHOHUYECKOE U MUKPOKAHOHUYECKOE paCIIpeieTICHUs ?
Yro Takoe CTaTUCTUYECKUI BEC TEPMOJAUHAMUYECKOTO COCTOSHUA?
CBsi3aHbI 1M MEXKIY cOOO0M SHTPOMUS U CTATUCTUUECKH Bec?

Pa3nea Aenenua nepenoca
UYro Takoe J0KaIbHOE paBHOBECHE?
Kak Ben€r ceds ¢ TedeHneM BpeMEeHH JOKaJIbHO paBHOBECHAs M30JIMPOBAaHHAs cuctema?
Kakue BrIpaBHUBAIOLIME TIOTOKU U3BECTHBHI Bam?
3anuiuuTe BBIPaKEHUS IUIOTHOCTEN BBIPABHUBAIOIINX IIOTOKOB
Uro Takoe mymHA U BpeMst cBoOOOAHOTO mpobera?
VYuuThIBaeTCS JIM pasHULA MEXIY CpPEAHMM KBaJpaTOM CKOPOCTH M KBaJIpaToM CpeaHel
CKOPOCTH TEIUIOBOTO JBMKEHUS MOJIEKYJI IPY BBIBOJIE BBIpAXKEHUH KOA(PUIIMEHTOB mepeHoca’?

Paznen Hanpasxcénnocmo 31eKkmpocmamuueckozo nons
JlaTb ompenelneHne TOYEYHOTO 3apsiia B CIIydae HENPEPBIBHOIO paclpeiesieHus 3apsaa Io
00bEMY, TOBEPXHOCTH, TIMHHH.
CdopMynupoBaTh TPHUHIMIBI JATBHOACHCTBUA M Onm3koaeicTBus. Kakoil W3 HUX OKazacs
BEPHBIM?
UYro Takoe 3NeKTpOoCTaTuYeCcKoe moie?
Yro Takoe MpOoOHBIH 3apsi1 MO0 OTHOIIECHHIO K JAHHOMY 3JIEKTPUYECKOMY IOJTI0?
UYTo Takoe MaTeMaTHYECKOE IOJIE AJIEKTPUUECKON HAPSHKEHHOCTH U JUISl UETO OHO HYXKHO?
CdhopmynupoBath mpaBuia rpaduuecKoro npecTaBIeHIsI BEKTOPHOTO MaTEMAaTHIECKOTO MOJIs
Omnucarb CBONCTBA CHJIOBBIX JINHUHN 3JIEKTPOCTATUYECKOTO MOJIS.
B kxakoM ciydae nmpumeHsieTcs NMPUHLAI CYNEPHO3UIUN IEKTPUUECKUX IoJIe? 3anucarh ero
BBIPAXEHHE B ClIy4ae TUCKPETHOIO U HEMIPEPBIBHOI'O PACIIPEACIICHUS 3apsI10B-UCTOYHUKOB.
Uto Takoe ANEKTpUUECKUNA TUTIONb?
Yro Takoe MOTOK BEKTOPHOIO NoJisi? B KakoM citydae 3To MOHSATHE CBSI3aHO C ABMXKEHHUEM?
Cdhopmynuposats Teopemy Octporpaackoro-I'aycca B BakyyMme.
3anucarh BbIpaK€HUE HAMPSHKEHHOCTH T10JISI OAHOPOHO 3apsSKEHHON OECKOHEYHON MIIOCKOCTH.
Yro o3HaUaeT «0ECKOHEUHOCThY TIOCKOCTH?
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3anucaTh BBIpAKEHHE HANPSHKEHHOCTH MOJISI OJHOPOJHO 3apsDKEHHOW OECKOHEYHOM MpsiMOi
HUTHU.

Pasznen Ilomenuuan
[Touemy mose 3MEKTPOCTATUUECKON HAMPSX)KEHHOCTH SIBIISIETCS MOTEHIIUATBHBIM?
Kak Ha3pIBaeTCs MOTEHIMAbHAS YHEPIHsl IUHUYHOTO TMOJOKHUTEIFHOTO MPOOHOTO 3apsiia B
AIEKTPOCTATUYECKOM I10J1e?
Uto Takoe HaIpsKEHUE, M KAKOBA €T0 CBSI3b C pa0OTON AIEKTPOCTATUYECKHUX CHIT?
Urto Takoe rpalueHT CKAJIIPHOTO TOJIst?
Kak BbIpa3uTh Moje 37eKTPOCTaTHUECKON HAMPsHKEHHOCTH Yepe3 CKaIsIpHOE MoJie MoTeHana?
CdopmynupoBaTh MPUHIUIN CYNEPHO3UIUNA DIEKTPOCTATHUECKUX TIOJEH B OTHOIICHUH
MOTEHLKaNa.
3anucaTh MOTEHIMAN IOJII TOYSUHOTO UCTOYHHKA U OHOPOIHO 3apSHKEHHON Cephl.
3anucath BbIpaXe€HHE MOTEHIIMATFHON SHEPTUU KOHPUTYypallii AUCKPETHBIX TOYEUHBIX 3apSAI0B.
3anucarh NOTEHUUATbHYIO SHEPTUIO CUCTEMBI PACIIPEIECIEHHBIX 3apsI0B.

Pasnen Juanekmpuku u npo60OHUKuU 6 3/1eKMPOCMAMUYECKOM NOJIE
IlepeuncnuTh BUIBI 3apsA0B 110 OTHOLIEHUIO K JAHHOMU Cpele
UYro Takoe UAIEKTPUKU U IPOBOJHUKN?
Hanucatp BeIpaskeHHE S3HEPTUH JUIIOJSA B OJHOPOIHOM 3JIEKTPUUECKOM IOJIE.
Urto Takoe nmonspusamus Ju3aeKTpuka’?
Yro Takoe qU3IEKTpUUECcKasi BOCIIPUMMUYUBOCTD IUAJIEKTpUKA?
Kakue cBs3aHHBIE 3apsAipl BIMAIOT Ha DJJIEKTPUYECKOE II0JI€ BHYTPH JHMIJIEKTPHKA:
pacripesien€éHHbIe 110 00BEMY WM MOBEPXHOCTHBIE? OCIabiAioT OHU T0JIe CBOOOHBIX 3aps/I0B
WIH yCUINBAIOT?
JlaTb onpeneneHne IeKTPUIeCKON HHAYKIINH.
Hammcars cBI3p MeXAy DIIEKTPUYECKOM WHIAYKIHMEW W HaNpspKEHHOCTBIO. YTO Takoe
JTURJIEKTpUYECKasi IPOHUIIAEMOCTh?
Cdhopmynuposats Teopemy OcTporpajackoro-I'aycca B TUIIEKTPUIECKON cpeie.

. SBnsgercs nu BCKTOPHOC I10JIC BHGKTpHHCCKOﬁ HHAYKIOHUH (CMCH_IGHI/IH) INOTCHIUAJIBHBIM B 06H_IeM

ciyqae?

. Uto Takoe snexkTpuueckas EMKOCTh YEIUHEHHOTO MpoBoaHMKA? Yem oHa onpenaensieTcs?
12.

3anucathb MEKTPOEMKOCTh YEAMHEHHON CQephl.

. Enuauna m3mepenus anexktpoéMkoctd B cucteme CU HaseiBaercs dapanoit. [loacuuraiite

anekTpoémkocTs ConHIla B (hapagax.

3anucaTh BCE BBIPAXKECHUS SHEPTUU YETUHEHHOTO IPOBOIHMKA.

UYeMy paBeH MOTEHLIMAJ 3a3€MJIEHHOTO IPOBOAHUKA?

Yro Takoe KoHAEHCATOP?

JlaTh onpeneneHue 3JIeKTPOEMKOCTH KOHJEHCATOpa

3anucath Bce BBIPAXKEHMSI SQHEPTUU KOHJIEHCATOpa.

JIroboe 1M coeaMHEHHE KOHJIEHCATOPOB MOYHO CBECTHM K IIOCIEJOBATEIBHOMY WM K
napasieabHOMy ?

I'ne noxanu3zyercst 3HEPrus 3apsKEHHBIX TEJl: HA CAMUX 3TUX TeJlaX WU B IPOCTPAHCTBE BOKPYT
HUX?
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3anucaTh BCE BBIPAKEHHUS OOBEMHON TUIOTHOCTH JHEPrUU JJIeKTpuueckoro mois. Pasmen
3aKoHbl NOCMOAHHO020 MOKA

Uto Takoe MIOTHOCTD ANEKTPUIECKOro TOKa U cuiia Toka? KakoBa cBsI3b Mexay HUMH?

UYro Takoe CTOPOHHHE CUIIBI?

Cdopmynupoats 3akoH OMa B tuddhepeHnuansHoi popme.

Uro Takoe COMpOTHUBIICHNE y4acTKa?

Yro Takoe OHOPOIHBIN y4acTOK menu? M300pa3uTh ero AIIeKTPHUYECKYIO CXEMY.

Yro takoe DC?

Urto Takoe HeOAHOPOAHBIN yuacToK nenu? M300pa3uth ero 3JeKTPUUIECKYIO CXEMY.

3anucaTh MUHTETPaJIbHBIN 3aKk0H OMa JJIs y4acTKa HEenu U OOBSICHUTh YHEPTeTHUECKUI CMBICT
Ka)KJ0r0 4JIeHa.

3anucarh UHTETPAJIbHBIN 3aK0H OMa Ul IPOCTOr0 3aMKHYTOI'O KOHTYpa.

.JIroboe 1M coeAMHEHHE PE3UCTOPOB MOXKHO CBECTH K IIOCIEOBATEIbHOMY WU K

napasieabHOMy ?
ChopmynupoBath epBbIi 1 BTOPOH 3aK0HBI Kupxroda aiist CII0’KHBIX KOHTYPOB.
Kak nepeiitu ot 3akoHa Oma k 3akoHy Jlxoynsa-JIlenna?

. Hanucath BeIpakeHUs TEIUIOBOM U AJIEKTPUUYECKON MOITHOCTEH, a TaK K€ MOIIHOCTH UCTOYHHUKA.
14.

3anucarh BCe BbIpaXEHHUsI 00bEMHON MIIOTHOCTH MOITHOCTH 3JIEKTPUUECKOI0 TOKa.

Pasnen Maznemusm
Yro Takoe MarHUTHOE 1oJje?
Kak Ha3bpiBaeTcst 1 0003HaUaeTCsl CUIIOBAs XapaKTePUCTUKA MArHUTHOTO MOJIs?
Hamnncarts BelpakeHME MarHUTHOW COCTaBJIAIOLIEH cuibl JIopeHna.
Ecnn marHuTHas MHIYKUOUS HAa MECTE IOJIOKEHHUS MABIKYILIETOoCs OTPULATENBHOIO 3apsia
HaIpaBJieHA Ha PUCYHKE BBEPX, a €ro CKopocTh [ BIpaBo, TO Ky/1a HallpaBJIe€Ha CHJIa CO CTOPOHBI
MarHMTHOTO MOJIs?
Cosepraet 11 paboTy MarauTHas cuia? Kak u3MeHseTcst KHHeTHYeCKast JHEPrusl IBUKYIIETocs
IIPOOHOrO 3apsja IO/ BIMSHUEM MarHUTHOTO IoJisA?
Kak Oyzner aBuraTbcs 3apspKeHHasi YaCTUILIA, BIETEBIIAs B OJIHOPOIHOE MarHUTHOE 11oJie?
UYro Ttakoe cuina AMiiepa? 3anuIlInTe BRIpaXKEHHUE AIEMEHTapHON CHIIbI AMIiepa.
Yro Takoe MarHUTHBII MOMEHT?
Kak Bo3geicTByeT OJHOPOAHOE MAarHUTHOE II0JIE HA MAarHUTHBIA MOMEHT. 3alMIInuTe
BBIPAYKEHUE, OIMCHIBAIOLLEE 3TO BO3ACHCTBHE.

. 3anumure BBIPAKCHUC DHCPI'UU MarHUTHOI'O MOMCHTA B MAarHuTHOM I10JI€.

11.

Cdhopmynupyiite 3akoH buo-CaBapa-Jlamnaca ¥ NpoBEeIUTE aHAJIOTHIO C BBIPAXKCHHEM
HaNpsHKEHHOCTH AJIEKTPOCTATUYECKOTO TMOJISL TOYEYHOT0 3apsia.

Urto Takoe Hanps>KEHHOCTh MAarHUTHOTO noJist? KakoBa €€ cBA3b ¢ MArHUTHON MHAyKuuen? Jls
4ero He0OXOIUMBI JIB€ BEKTOPHBIE XapaKTEPUCTUKH MarHUTHOTO TOJIS?

YT0 Takoe HAMarHM4YeHHOCTh MATHETHKA, M YTO TAKOE €r0 MarHUTHAsI BOCIIPUUMYNBOCTh?

Kak cBsi3anbl MKy cO00¥ MarHUTHAsI BOCIIPUMUMYHUBOCTh M MAarHUTHAS TPOHUIIAEMOCTh?

B kakux MarsHermkax CyIIeCTBYET CIIOHTAHHas HAMarHMYEHHOCTh B MAaKpPOCKOIMUYECKUX
o0bémax?

Urto takoe Temneparypa Kropu, u uemy oHa paBHa B xese3e?

Uro Takoe KpuBas HA4abHOW HAMAarHMYEHHOCTH ()eppoMarHeTuka’?
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CKOJIBbKO MeTesb TUCTEPE3Nca MOXKET IPOJEMOHCTPUPOBATh PEPPOMArHETHUK?

Kakue xapakTepucTUKN IPEIENbHOM NETIN THCTEPE3UCA U3BECTHBI?

UYemy paBHa M101a e NeTiIM rucrepe3nuca B ocsax B u H?

Coopmynupyiite Teopemy Octporpanckoro-I'aycca aiasi MaTeMaTH4eCKOro MOJs MarHUTHOM
UHAYKIUH

Yro Takoe MarHUTHBIN MOTOK U MOTOKOCUEIUIEHNE?

Hanummre BblpaskeHHE »3J€MEHTapHOW paboThl cuiibl Ammepa MNpu ABMKEHUM YydacTKa
IIPOBOJHHUKA C TOKOM

Hanumure BbelpakeHHE 3JIEMEHTapHON paboOThl CHiIbl AMIlepa NMpPU U3MEHEHMHM 3aMKHYTOIO
KOHTYypa

CdhopmynupyiiTe 3aKOH MTOJTHOTO TOKA B BAKyyME U B MarHeTHKe

Pasnen nexkmpomacnumnas undykyus
Cdopmynupyiite 3akon Dapaaest
Cdhopmynupyiite mpasmio Jlenna
CdhopmynupyiiTe 3aKOH ANMEKTPOMArHUTHOW WHIYKIIHH
Kakoa npuunna 9/IC MHIYyKIIMK B MPOBOIHUKAX, IBUKYIIUXCS B MATHUTHOM IT0J1€?
Kaxosa npuunna 3/1C uHAYKIMH B HENOABUKHBIX IIPOBOJIHUKAX ?
3anuIInTe BhIPAXKEHUE HUPKYIISLIMU BUXPEBOTO 3JIEKTPUUYECKOTO MOJIS
UTto Takoe WHIYKTUBHOCTh KOHTYpa?
3anumure Boipaxenue J/]C camouHIyKuuu
3anumuTte 3akoH Oma [UIsi KOHTypa € WHAYKTHBHOCTBIO. YUTO mpelcTaBiseT 3amucaHHOE
PaBEHCTBO C MATEMATHYECKOM TOUKHU 3peHUS?

.Ha uto Ttpartutcs sHeprus ucrounuka npu ero pabore nporuB IJC caMOMHAYKUMH B

IIEPEXOTHOM IIPOLIECCE NOCIIE 3aMbIKaHUS KOHTYpa?
3anummure Bce BBIPAXKEHHUS OOBEMHOM IIIOTHOCTH PHEPTUU MAarHUTHOTO mouiss. CpaBHUTE UX C
BBIPAKEHUSAMHU 00bEMHOM MIIOTHOCTH SHEPTUHU AJIEKTPUUECKOTO MOJIS.

Paznen Ypasenenua Makceenna
CdopmymupyiiTe runote’y MakcBenia
Yro Takoe TOK cMeleHus?
CdhopmynrpoBaTh BBIBOJ O CYIIIECTBOBAHHH IEKTPOMArHUTHBIX BOJIH

Paspnen Koneoanusa u éonnoi
3anummTe KHHEMaTHIECKNH 3aKOH TAPMOHUYECKUX KOJIeOaH A
Uro Takoe (aza?
Kak ¢a3a 3aBUCHT OT BpeMeHH B TapMOHUYECKOM 3aKOHE?
Kak cooTHOCSTCS (haza KOCHHYCHOTO M CHHYCHOTO MPEICTABICHHS T'apMOHHUYECKOTO 3aKOH
NBYKEHUS?
3anummre audQepeHnranbHOe  ypaBHEHHE TapMOHUYECKHMX Konebanuit 6. Jlns  dero
HEO00XO0IMMO BEKTOPHOE MIPEICTABICHHE TAPMOHHYECKUX (QYHKITHI?
3anuiuTe TapMOHUYECKH 3aKOH JBUXKEHHS B KOCHHYCHOH ¢opMe B KOMIUIEKCHOM
NpeCTaBICHUN.
Uro HyXHO cJenaTh C CHHYCHBIM NPEJICTaBICHUEM TapMOHMYECKON (YHKIMH, YTOOBI
MPEJICTaBUTh €€ B BEKTOPHOM WJIM KOMITJIEKCHOM BH]1?
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3anummuTe OJIHOMEPHOE BOJIHOBOE YpaBHEHHE M €ro peIlleHHWe B BUJE BOJHBI, Oeryiieid B
MOJIOKUTEIIHHOM HANpaBJIEHUUA KOOPJIUHATHON OCH.
3anumuTe 3aKOH JBMKEHUS OJHOMEpPHOM TapMOHMYECKON BOJIHBI, CIEAylomeil B
MOJIOKUTEIHLHOM HAMPaBIEHUU KOOPJAUHATHON OCH.

. UTo Takoe JIMHA BOJHEI?
12.
13.
14.
15.

UTto Takoe BOJTHOBOE YHCIIO OAHOMEPHOM BOJIHBI?

UTto Takoe BOITHOBAsi HOBEPXHOCTH?

Yro Takoe miockast BoiHa?

3anumuTe 3aKoH JABMKCHUSA TIOCKO# FapMOHH‘{eCKOfI BOJIHBI, CJIGI[yIOIIIGﬁ B IMMPOH3BOJIbHOM
HanpasiieHuu. Kakoil BekTop omnpezaenseT HanpaBieHue e€ paclpoCcTpaHeHUs?

Hanummre Beipaxenue Gpa3zoBoil CKOPOCTH TaAPMOHUIECKON BOJIHBI

3anuInTe BhIPaXKEHNE HHTEHCUBHOCTU FAPMOHUYECKON AIEKTPOMATHUTHOMN BOJIHBI.

UYro Takoe KBa3UrapMOHHUYECKHUE BOJIHBI?

Hanuiumre BbIipaskeHHe rpynmnoBoi CKOPOCTH

UYro Takoe JUIMHA KOT€PEHTHOCTH, U KaK OHa CBSI3aHa ¢ pa30pocoM JJIMHBI KBa3UTAPMOHUYECKOI
BOJIHBI?

Uro Takoe BpeMs KOIEpEHTHOCTH, M Kak OHO CBA3aHO C pa30pocoM 4YacTOThI
KBa3UTapMOHHYECKOUW BOJIHBI?

Urto Takoe 1yr BOJIH?

Kax cBs3anbI MeX 1y CO00# IJTMHA KOTEPEHTHOCTH U BpeMsI KOTEPEHTHOCTH?

Paznen Hnmepgpepenyusn
Yro Takoe siBIeHUE UHTEpPepeHIIUN?
SBAAIOTCS I CTOSTYME BOJHBI IPUMEPOM KOT€PEHTHOCTHU?
Kakue BOJHBI Ha3bIBAIOTCS KOT€PEHTHBIMU IPYT APYTY?
CdhopmynupyiiTe yclOBHE KOTEPEHTHOCTH JABYX MEXaHHUECKMX WM pPaJUOBOIH 5.
Cdhopmynupyiite ycioBrue KOT€pPEHTHOCTH JIBYX CBETOBBIX BOJTH
Uro Takoe onTH4eCKui X017
Chopmynupyiite ycioBust ”HTEp(HEPEeHIIMOHHOTO MaKCUMyMa 1 MUHUMYyMa
N3o006pa3ure cxemy FOHra u 3anummTe BoIpak€HUE Pa3HOCTH ONTUYECKOIO X012
Cdhopmynupyiite ycioBue BpeMEHHON KOT€PEeHTHOCTH

. 3anummuTe BBIPAXKCHUC PA3HOCTH OIITHYCCKOI'O X044 B TOHKOH INIEHKE IIprU HOpMAJIBHOM ITaJICHUH

IJIOCKOW CBETOBOM BOJIHBI HA €€ MMOBEPXHOCTb.

Pasnen Jugppaxyua
Yro takoe sBICHUE AUPpaKIUU
Chopmynupyitte npunuun [toiirenca-Openenst
OOmbsicHuTe siBIEHUE TUPPAKLINU C TOYKU 3peHus npuHIumna [ roirenca-dpenens.
Urto Takoe 3oHa Openens?
MO’HO /11 yBEJIMYUTh UHTEHCUBHOCTh CBETOBOI'O OTKJIMKA OTBEPCTHSI, NMPOITYCKAIOILIErO CBET,
YaCTUYHO 3aKpPbIB €ro?
Kak m3meHnsercs koauuecTtBo 30H PpeHens B KPYIVIOM OTBEPCTUH, IIPOIYCKAIOLIEM CBET IIPU
yAaJIEHUH dKpaHa HaOII0EHUsI OT 3KpaHa ¢ OTBEPCTHEM?
byner nu HabmonaTbes qudpakius npu 00JbIIOM KoiduyecTBe 30H DpeHens, yMelaoumemMcs B
OTBEPCTHH, ITPOITyCKAIOLIEM CBET?

39



11.

12.

b=

11

13.
14.
15.
16.
17.

Nk W=

KakoBo ycinoBue mudppakunn @PpeHens u kakoBo ycioBue auppaxiun PpayHrodepa mnpu
MIPOXOXACHUU CBETA Yepe3 KPYyrioe OTBepCTHE?
Yro takoe nudpakuus OpayHrodepa npu nmajeHUH IIOCKUX BOJIH Ha MPENsTCTBUE?

. Omnpenenute NIMPUHY CBETOBOTO OTKJIMKA OT IIETH IIUPUHOMN d MpH MaJeHUH Ha He€ MIOCKON

MOHOXPOMAaTHYECKOM CBETOBOW BOJIHBI, HCXOAS W3 COOTHOIICHHS HEONpenenEHHOCTEH
KOOP/IMHATA-BOJIHOBOE YHUCIIO.

Coopmynupyiite mpaBuiao oTOopa IJIaBHBIX IU(PPAKIMOHHBIX MAaKCUMYMOB IpU JU(PpPaKLIUU
@payHnrodepa I0CKUX BOJIH HA OJHOMEPHON AU(PPAKIIMOHHON pelIEéTKe

Coopmynupyiite nmpaBuio Bynega-bparra npu or6ope HanpaBieHUH IIaBHBIX TUPPAKITHOHHBIX
MaKCHUMYMOB Iipu audpakin OpayHrodepa mIoCKuX BOJIH Ha KPUCTALTHYECKOH peniéT-

Ke

Paznen Honapuzayusa
B xakux BoiHax BO3MOXHBEI, 4 KAKMX HCBO3MOKHbBI IOJIAPU3ALMOHHBIC SIBJICHUA
Urto Takoe MI0CKOCTh MOJISPU3ALUUA BOJIHBI?
Uto Takoe MmI0CKONoIsIpru30BaHHAs BOJTHA?
Hanumure o6miee Bblpa)keHHUE HWHTEHCUBHOCTH, CBSI3aHHOM C IUIOCKOCTBIO TMOJISIpU3AIlUH,

KOTOpasi MOBEPHYTa BOKPYT HAIpaBJICHHS JBYDKCHHS BOJHBI Ha yros [ oTHocutenbHO ocH X,
MePIEHANKYIISIPHON HAIIPaBJICHUIO JIBHKCHUS.

Urto Takoe quarpaMMa HHTEHCUBHOCTH?

I/I306pa3HTe I[I/IaI‘paMMy HNHTCHCHUBHOCTH eCTGCTBeHHOHOHHpI/BOBaHHOFO CBETa

Kak u3meHseTcsi MHHTEHCUBHOCTh €CTECTBEHHOIOISIPU30BAHHOTO CBETA MIPU MPOXOKIACHUH Yepes
UeaNbHBIN MONIIpU3aTOp?

N3o0pa3urte quarpaMMy WHTEHCUBHOCTH TIJIOCKOTIONSIPU30BAHHOTO CBETA

Cdhopmynupyiite 3akon Manroca

. Urto Takoe KpyroBas 1ripu3anusd BoiHBI? K KakuM BOJIHAM OTHOCHTCS 3TO ITOHATHE: K q)aSOBO

YHOpAAOYCHHBIM HUJIU K (baSOBO HeyrIOpﬂ,Z[O‘lCHHLIM?

. Uto Takoe mpaBoIOJIIPU30BaHHBIE U JIEBONOJISPU3OBAHHBIE BOJIHBI?
12.

Uro mpencraBiasieT Cco0OW  CYNEPIO3UIMS JIBYX KPYrOBO  MOJIAPU30BAHHBIX  BOJIH,
MPOTHUBOIIOJIOKHON TOJIAPU3AIMM M  OJUHAKOBOM aMIIIUTYMAbI, CIEIYIOUIUX B OJHOM
HaIpaBJIeHUU?

UTo Takoe ONTHYECKU aKTUBHBIE CPEbl?

Uro Takoe MiI0CKOCTh MPOIMYyCKaHUs Moysgpu3aTropa’?

Cdhopmynupyiite 3akon bprocrepa.

Urto Takoe quxpousm?

Kak nenarorcs nmonsipousipi?

Paszpnen Keanmoeo-onmuueckue sgnenun
Urto Takoe CBETOBOM MOTOK?
JlaiTe onpenesneHyre SJHEpreTU4eCKOM CBETUMOCTH.
Uto Takoe Mmorjouaroiasi CiocoOOHOCTh MOBEPXHOCTH?
Urto Takoe TernjaoBoe u3nydeHue?
Coopmynupyiite 3akon Kupxroga
[Touemy npaBUIIbHBIE YAWHUKHW KPACAT OCJIBIM, a pYUKU y HUX YEpHBIE?
Uro Takoe ¢ynkuus Kupxroda m xak OHa COOTHOCHTCS CO CIIEKTPAIbHOW JSHEPreTUYECKOU
CBETUMOCTBIO a0COFOTHO Y€pPHOTO Tena?
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8. M3o0pazute mpuOIU3UTEIBHBIN X0l CIICKTPATBLHOW YHEPTeTHUECKON CBETUMOCTHIO aOCOIFOTHO
YEPHOTO Tela

9. Cdopmynupyiite 3akon Credana-bonbiimMana

10. ChopmynupyiiTe 3akoH cMmetieHusi Buna

11. [Houemy Counnre, Oyay4dn aOCONMIOTHO YEPHBIM TETIOM, CBETUT O€JIBIM CBETOM?

12. B uém cyTtb runoress! [lnanka?

13. 3anummre u 0OBSICHUTE YpaBHEHHE DHIITEHA BHENTHETO (hoTodPderTa

14. Yto Takoe kpacHas rpanuiia porodddexra?

15. Kak Opla n3mepena noctostHaast [manka?

16. Habmrogaetcss nmu mpu BHemHeM (orodddexte (POoTOHHOE CTPOSHUE DIEKTPOMArHUTHOTO
M3IIy4eHus1?

17. Yto Takoe GpoToH?

18. HanuiuTe nucnepcuoHHOE COOTHOIIEHUE POTOHA

19. B kakoM 3KkcrnepuMeHTe ObuUIM OOHApYKE€HBI (POTOHBI: ¢ BHEIIHUM (OTOA((EKTOM WM NpHU
oTkpbiThH 3¢ dexra Komnrona?

20. Yro Takoe KOPIyCKYJISPHO-BOJIHOBOH Jyanu3M ¢poToHa?

Pa3nen Inemenmovl K6aAHMOGOU MEXAHUKU

1. 3amummre popMyIBl KOPIYCKYJISIPHO-BOTHOBOTO JyaTn3Ma YacTHUIIl BEIIECTBA

o

Kakoii cxopoctu BomHbl e bpoiins, $a3oBoit uimu rpynmnoBol, paBHa CKOPOCTb JBUKCHHS
4acTULIbI?

Kakue skcrniepuMeHTasbHble (aKThl HOATBEPIKIAIOT CYIIECTBOBAHUE BOJIH BelleCTBA?
B03MO0XHO 11 IIpsIMOE N3MEPEHUE aMILIUTY/Ibl BOJIHBI 1€ bpoiinsa?

CdhopmynupyiiTe NpUHIMIT IPUIMHHOCTH B KBAHTOBOW MEXaHUKE

ChopmynupyiiTe KBAaHTOBOMEXaHUYECKUN MPUHLUIT CYTIEPIO3UIIMU

NNk Ww

Ha kakue yTBep»/I€HUS OMUPAETCSI COOTHOIICHUE HEONPESIEHHOCTEH «KOOPAMHATAUMITYJIBC
Ieiizenbepra?

*

3anummure obuiee ypaBHenue llpenunrepa. MoxxHo iu ero BeiBecTu? O 4€M OHO TOBOPUT?

9. 3anummre cranuoHapHoe ypaBHeHue llpenunrepa.

10. IuddepeHnranbHbpIM ypaBHEHHEM A1 GYHKIUN KaKUX MEPEMEHHBIX SIBIISETCS CTAl[HOHApHOE
ypaBHenue lllpenunrepa?

11. KakoB cMBICT HEONPENENEHHOCTH «IHEPrUs-BpeMs» B KBAaHTOBOM MexaHuke? Kpurepum

OLIEHKH YCTHOT0 onpoca (codece1oBaHusl)

OneHka «OTIMYHO» BBICTABIISIETCS CTYAEHTY, €CIU CTYJIEHT OPHUEHTUPYETCS B TEOPETUYECKOM
MaTepuaje; HMMeEeT IMpeACTaBlIeHHe OO0 OCHOBHBIX IOAXOAAX K H3JIaraéMoMy Marepuaily; 3HaeT
OIIpE/IeNICHUS] OCHOBHBIX TEOPETUYECKUX OHATUN U31araéMOU TEMBI, YMEET IIPUMEHATh TEOPETUYECKUE
CBECHMS AJIs aHAJIM3a IPAaKTUYECKOr0 MaTepuaa, B OCHOBHOM JEMOHCTPUPYET TOTOBHOCTb IPUMEHSTH
TEOPETUYECKHE 3HAHHUSA B TNPAKTUYECKOHN JEATENIbHOCTH W OCBOEHHE OOJIBIIMHCTBA IOKa3aTesnen
(bopMHpYEMbIX KOMITETCHIIUH.

Onenka «XOpowmo» BBICTABISIETCA CTYICHTY, €CIM CTYJEHT OPUEHTHPYETCS B TEOPETUYECKOM
MaTepuaie; HMEeT IpeACTaBIeHHe 00 OCHOBHBIX IOAXOJaX K H3JaraéMoMy Marepuaiy, HO
3aTPyAHAETCS B OTBETAX HA HEKOTOPBIE BOIPOCHI; 3HACT OIPENCIICHUS OCHOBHBIX TEOPETHYECKHUX
MOHATUI W3JaraeMoi TeMbl, HO HE B IOJHOH Mepe OTpa)kaeT CyTh paccMaTpUBAaeMON MPOOJIEMBI, B
OCHOBHOM YyMEET INPUMEHATh TEOPETUYECKHE CBEICHHUS I aHaIu3a IPAKTUYECKOr0 MaTepuala, B
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OCHOBHOM JIEMOHCTPUPYET TOTOBHOCTb IPUMEHSATh TEOPETHUUECKUE 3HAHMSI B IMPaKTHUYECKON
NeSITEIbHOCTU U OCBOEHUE OOJIBIIMHCTBA MOKa3aTenell popMUpPyeMbIX KOMIIETEHIIUH.

OI_IGHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, CCJIIM IIOKa3aHbl HCAOCTATOYHLIC

3HAaHUA TCOPECTUICCKOI'0O MaTCpuraia, OCHOBHBIX MOHATHUHN U3JIaracMou TEMBbI, HC BCCraa € MpaBUJIbLHbBIM U
HCO6XOI[I/IMI)IM MPUMCHCHUCM CIICHIUAJIBHBIX TCPMHUHOB, HOHATHHU U KﬁTGFOprI; aHaJIn3 NPAKTHUYCCKOIO
Marepuana ObUT HEUETKHM.

OI_IGHKa «HCYHAOBJICTBOPUTCIIBHO» BBICTABJIACTCA B CIy4dasX, KOrla HC BBIIIOJHCHLI YCJIOBUS,

MO3BOJIAIOIIUC BBICTABUTH OLCHKY «YOOBJICTBOPUTCIILHOY.

IIpuMepHbIe BONIPOCHI JIsl 3alIUTHI J1Aa00PAaTOPHBIX padoT

®dopma TeKyIIero KOHTpoJIsi, MpoBepsitomias creneHb ocBoeHust komnereHuun OITK-1

Pasnen @usuueckue usmepenusn u ux nozpewnocmu Jladoparopnas padora «OnpeneneHue

AR

IVIOTHOCTH TeJ1a»

UYro Takoe abCOIIOTHAS MOTPEUTHOCTh NPSIMbIX U3MEPEHUIT?

MO>HO JI1 TOYHO BBIYUCIUTH a0COMIOTHYIO MOTPEIIHOCTD MPSIMBIX H3MEpEHH?

SIBnsiercs a1 pUOOPHAst MOTPEIIHOCTh CHCTEMaTHYeCKOn?

Mo3keT JI1 IpOSBUTHCSA CiTydaiiHas MOTPEIIHOCTh B OHOM U3MEpPEHUH?

YTo NpUHATO CYUTATH PE3YJIHTATOM CEPUH MOBTOPSIOLIUXCSA N3MEPEHUI?

OT KaKoi U3 MOTPENIHOCTEN MPSAMBIX U3MEPEHUI: TPUOOPHON, CITy4YalHON MM CUTEeMAaTHYeCKOU
MOYHO «OYHUCTUTH) PE3YJbTAT U3MEPEHUI?

Kakoli npubop HyXHO HCII0JIb30BATh, U3MEPSISL OJIHY U Ty K€ BEJIWYHMHY, YTOOBI MPOSBUIACDH
clly4aifHasi OTPeIIHOCTh: TOHKUN WIIN TpyObIit?

Yro Takoe KOCBEHHOE N3MeEpEHUE?

Jan map maccoil m, U3MEpPEHHON ¢ morpemHocTtbio Um, n paanycom R, U3MEPEHHBIM C

norpemHocTbio OR. Beipa3uts uepe3 Benuuunsl m, Om, R u OR aGcomotHyto norpemsocts 00
IUIOTHOCTH MaTepHalla, U3 KOTOPOro CAEJaH map.

Pasznen Juuamuka epawyamensvnozo osurcenus Jlaboparopnas padora «MaaTHuk Makcseia»

JlaTp onpeneneHne MOMEHTA CHUIIBI.

Kak cBsi3aHbl MeXly cCOO0H MOMEHT UMITYJIbCA CUCTEMBI B J1a00OpaTOpHOI cucTemMe OTcuéra U B
CUCTEME OTCUETA KLEHTP MAaCC CUCTEMBI»

HanucaTts 0CHOBHOE ypaBHEHUE IMHAMUKH BPAIATEIbHOTO JBUKCHMSL.

Coopmynupoats Teopemy Llteiinepa

BeiBeCTH BBIpa)K€HHE MOMEHTA UHEPLIMU OJHOPOJHOIO JUCKA OTHOCUTEIBLHO OCH, IPOXOIAIIEH
4epes €ro UEHTP MEPIEHIUKYIIIPHO €ro INIOCKOCTH

JlaTb BeIpa)keHUE 31€eMEHTapHON pabOThl BO BpalllaTeIbHOM JABHKECHUU

JlaTe BbIpaXKEHHE KHHETHYECKOM »HHEpruu aOCOTIOTHO TBEPAOTO TEja, BpalIaroUIErocs
OTHOCHUTEJIBHO 3aKPEIJIEHHOM OCH.

[Touemy coxpansieTcst MexaHuueckasi 3Heprus MasTHruka Makcsemia?

Pa3IleJ1bI Hanpﬂofcéuuocmb U nomenuual I1IEKmpocmamuiecKozo noJia

Ha6opaTopHa;I pa60Ta «HccaenoBanue XAPAKTCPUCTUK IJICKTPOCTATUUCCKOI'O I10JIS»
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AR e

S A

9.

10.
11.

UYto Takoe ANEeKTPOCTaTUYECKOE 10JIe?

UTo Takoe MaTeMaTUYeCKOe IMOJIE AJIEKTPUUECKON HAPSHKEHHOCTHU U JUISI YETO OHO HYXKHO?
CdhopmynupoBaTh npaBuia rpaguuecKkoro NpeacTaBlIeHNs BEKTOPHOIO MaTEMaTUYECKOTO MO
OmnucaTth CBOMCTBA CHJIOBBLIX JTUHUHI SJICKTPOCTATHUYCCKOI'O ITOJIA.

[ToueMy mose AMEKTPOCTATUYECKOM HAMIPSHKEHHOCTH SIBJISIETCS MTOTEHIUATBHBIM?

Kak na3niBaeTcsa NOoTCHIUAaJIbHAasA SHEPrud CAUHHUYHOTO ITOJOXKUTCIBHOI'O HpO6HOFO 3apsaga B
AJIEKTPOCTATHYECKOM TojIe?

Kax BbIpa3uTh ckajiipHOE MaTEMaTUYECKOE T0JIe TOTEHIMAIa Yepe3 BEKTOPHOE MaTEMaTHYECKOE
T0JIE AJIEKTPOCTATHUECKON HANPSXKEHHOCTH?

Uto Takoe HampsDKEHUE, U KAaKOBA €T0 CBSI3b C paOOTOM IIEKTPOCTATUYECKUX CUTT?

Urto Takoe rpalueHT CKAJIIPHOTO TOJIS?

. Kak BbIpa3uTh noJje 371eKTpoCTaTHUECKON HANPSKEHHOCTH YE€pPE3 CKAISIPHOE T10J1€ TOTeHIMaa?

Pa3nen 3akonst nocmoannozo moka
JlaGopaTtopnas padora «M3yuyeHune 3aKOHOB MOCTOSIHHOTO TOKA»

UTto Takoe MIIOTHOCTh AJNEKTPUUECKOro ToKa U cuiia Toka? KakoBa cBsi3b MEXy HUMHU?
Uto Takoe CTOPOHHUE CUJITBI?

Cdhopmynuposats 3akoH Oma B quddhepeHnmansHoi Gopme.

Urto Takoe COMpOTHBIICHUE y4acTKa?

Urto Takoe 0HOPOIHBIN yuacToK 1enu? M300pa3uth ero 3JeKTPUUIECKYIO0 CXEMY.

UYro Takoe DC?

Uro Takoe HEOTHOPOAHBIN yyacTok 1enu? M300pa3uTh ero 3JeKTPUUECKYIO CXEMY.
3anucaTh MHTErpalibHBIN 3aK0H OMa JuIsl yyacTKa IeNd U OOBSICHUTH IHEPTeTUYECKUN CMBICT
Ka)KI0r0 4JIeHa.

Urto Takoe cucTeMaTuyecKasi MOrpeHOCTh U3MEPEHHUS.

Kakoii amnepmerp siBIIsSIeTCS U€albHbIM?

Kaxoit BobT™METp sIBIISIETCS UJ1€ATBHBIM?

Paznen Hnmepghepenyusn

JlaGopatopnas padora «MccinenoBanne uHTeppepeHUMH CBETA C MOMOIIbI0 OUIIPU3MBbI

bk w -

— = O 00

DpeHess»

Uro Takoe siBNeHNE UHTEePPEPEeHIINN?

SABASAIOTCS TW CTOSTYHE BOJHBI MPUMEPOM KOTEPEHTHOCTH?

Kaxue BoIHBI Ha3bIBAIOTCS KOTEPEHTHBIMU JIPYT APYTY?

Hanummre BeipakeHre HHTEPPEPEHIIMOHHOTO YJieHa B cllydae ABYXJIy4eBOU HHTep(epeHITIH.
ChopmynupyiiTe ycloBHE KOTEPEHTHOCTH JBYX MEXaHWYECKUX WJIM PaguoBOJIH 6.
Chopmynupyiite ycioBrue KOT€peHTHOCTH JIBYX CBETOBBIX BOJIH

Y10 TaKkoe ONTHUYECKUHA X017

Cdhopmynupyiite ycrnoBust HHTEp(HEpPEeHIIMOHHOTO MAKCHMyMa M MUHUMYMa

N3o6pasure cxemy FOHra u 3anummTe BoIpaskeHUE pa3HOCTH ONTHYECKOTO X012

. Chopmynupyiite ycioBrue BpeMEHHON KOTEPEHTHOCTH
. 3anummTe BhIpaKEHUE PA3HOCTH ONITUYECKOTO X012 B TOHKOH MIEHKE MPU HOPMATbHOM MaIeHUN

IJIOCKOW CBETOBOM BOJIHBI Ha €€ MOBEPXHOCTb.
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Pasznen Jugppaxuusa

JlaboparopHasi padora «Uccienopanue ruppaxkunu @paynrodepa Ha 1uppakunoHHoON

ARSI o S

10.

N

= 0 0N U AW

peméTke»

Yro takoe sABICHUE AUPPAKIUH

Kax nHa3piBaeTcs ontuka B OTCYTCTBUU TUDPAKITHH?

Coopmynupyiite npunnui Irolirenca-dpenens

OObsicHuTE siBNIeHNE AUGPAKIIUK ¢ TOUYKHU 3peHus npuHiuna [ roiireHca-Openerns.

Yro takoe nudpakuus OpayHrodepa npu maJjeHUH IIOCKUX BOJIH Ha MPENSTCTBUE?
Omnpenenurte MUPHUHY CBETOBOTO OTKJIMKA OT ILEJNU IIUPUHON d NMpH MaJeHUU Ha He€ IIOCKON
MOHOXPOMAaTHYECKOM CBETOBOW BOJHBI, HCXOAS M3 COOTHOIIEHUS HEONpeAeIEHHOCTEN
KOOpJMHATa-BOJIHOBOE YHUCIIO.

Coopmynupyiite mpaBuio oTOOpa TMaBHBIX AU(PAKIHOHHBIX MAKCUMyMOB IpH IU(GPAKIUA
@payHrogepa II0CKUX BOJH Ha OAHOMEPHON AUPPAaKIIMOHHON peléTKe

Yro Ttakoe napameTp audpaxmuun?

Kak cooTHocsTCA 3HaueHus napaMerpa AUQPaKIMM B ClIydae I€OMETPUUYECKOW OITHKH,
mudpakun Openens u gudpakuuu Opaynrodepa?

MoxHo 51 moyunts audpakiuo Opayrrodepa Ha chepudecknx BoiHax?

Pa3nennl Keanmoeo onmuueckue aenenusn u Inemenmol K6AHMOBOU MEXAHUKU
JlabopaTopnasi padora «U3yueHue cneKkTpa U3JIy4YeHHUs] AaTOMA BOJAOPOIA»

3anumure GopMyJIbl KOPITyCKYJIIPHO-BOJIHOBOIO AyaJIi3Ma s 3JIEKTPOMAarHUTHOTO U3Ty4EeHUs
Kakne sKcriepuMeHTaNbHO YCTAaHOBJIEHHBIE TIOJOKEHUSI aTOMHON (U3uKK Hadana XX Beka He
MOJTAIOTCS KJIaCCUYECKOMY ONMCAHUIO?

Coopmynupyiite noctynatel bopa ais aroma Bogopoaa

Yro Takoe riIaBHOE KBAHTOBOE YHCIIO?

Uro Takoe criekTp?

UYro Takoe cepusl B CIIEKTpax U3JIy4EHUs WIH MOTJIOWEHUS aTOMaMu Boopoaa?

UYro Takoe sHEprusi HOHMU3ALKUK aTOMa BoAopoa?

3anuiuuTe BhIpa)KEHNE YHEPIUH JIEKTPOHA B ATOME BOJIOPO/1a YEPE3 SHEPTUIO0 HOHU3ALNH
3anumure cepuaibHyto popmyity banbmepa

. B B30y 1€HHOM aToMe BOJOPO/A 3JIEKTPOH HAXOIUTCS Ha 4eTBEPTOM ypoBHE. CKOIBKO JTMHUN

MOSIBUTCSI B CIIEKTPE U3ITYUYEHHs TaKOro aroma?

Kpurepun oueHku J1abopaTopHoii padoThl

«5» (OTIAMYHO): BBIIOJHEHBI BCE 3a/1aHUS J1aOOpaTOpHON padOoThI, CTYICHT YETKO U 6e3 oMok

OTBCTUJI HA BCC KOHTPOJILHBIC BOIIPOCHI.

«4» (XOpoI110): BBITTOJHEHBI BCE 3a/JaHMs JIaOOpaTOPHOU pabOThHI; CTYIEHT OTBETHJI Ha BCE

KOHTPOJIbHBIC BOIIPOCHI C 3aMCYAHUAMMU.

«3» (YZIOBIIETBOPUTENIBHO): BBIIIOJHEHBI BCE 3aJlaHUS JaOOpaTOpHON pabOThl C 3aMEYaHUSIMU;

CTYACHT OTBCTHUII HA BCC KOHTPOJBHBIC BOITPOCHI C 3aMCYaHUAMMU.

«2» (HGYI[OBJICTBOPI/ITCHBHO)Z CTYACHT HC BBINNOJIHWJI HWJIM BBINIOJIHWII HCIIPABUJIIBHO 3aJlaHUS

mabopaTopHOI pabOTHI; CTYJICHT OTBETHII HA KOHTPOJIBHBIE BOMPOCKHI C OMMOKAMH WIJIM HE OTBETHII HA
KOHTPOJIbHBIE BOIIPOCHI.
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